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CHRONIC  CHOREA  WITH  A  DISCUSSION  OF  TREATMENT 


BY    OLIVER    S.    STRONG,    PH.D. 

Assistant  Professor  of  Neurology,  Colvunbia  University 

NEW  YORK  CITY 


The  patient,  C.  W.  (11871  and  21309),  is  a 
girl  16  years  of  age.  She  presents  a  somewhat 
emaciated,  stunted  appearance  and  has  a 
listless  manner. 

Present  Illness.  Complaint. — She  first 
appeared  at  the  Clinic  September  5,  191 7, 
with  symptoms  as  given  below,  and  was  diag- 
nosed as  a  chorea.  She  came  again  May  11, 
19 18,  having  been  referred  by  the  Roosevelt 
Hospital  and  also,  apparently,  by  Social 
Service. 

Some  two  years  before  the  latter  date  she 
had  an  attack  of  nervousness,  her  hands  and 
lips    shook    and    she    dropped    things.     This 
lasted  several  months.  A  second,  similar  attack 
began  in  the  simmier  of  191 8  and  lasted  about 
two  months.  Before  each  attack  she  had  vomit- 
ing and  abscesses  and  was  "run  down."  She 
"vomited   for    three    months,   couldn't    keep 
things  on  her  stomach"  during  both  attacks. 
Blood  was  vomited  while  in  the  hospital.  She 
had  fever,  especially  in  the  afternoon.  Besides 
the  above  she  had  a  bladder  trouble  which 
became  worse  during  these  attacks.  The  bladder 
trouble  dated  from  childhood  and  was  con- 
cealed from  her  mother.   She  used  to  have  noc- 
IJaimal  enuresis  and  also  occasionally  diiunal, 
J  in  school.  Her  later  bladder  trouble,  however, 
V^hich  was  worse  during  her  nervous  attacks, 
^.^ras  a  difficulty  in  micturition,  for  which  she 
,  kan  to  be  catheterized.  She  had  been  attending 
K.oosevelt  Hospital  for  five  months  previous 
to  May,  191 8,  apparently  on  account  of  her 
bladder  trouble.   Blood  was  also  passed,  its 
exact  origin  not  having  been  determined.  A 
atheterization  performed  during  November, 


19 1 8,  gave  a  considerable  quantity  of  bloody 
tuine,  not  presenting  the  appearance  of  fresh 
blood. 

She  complained  of  constipation  but  also 
apparently  had  had  some  involtmtary  defeca- 
tion, the  first  about  four  years  ago.  She  also 
complains  of  a  feeling  of  heaviness  and  numb- 
ness in  the  legs  diuing  her  attacks  of  nervous- 
ness and  of  a  shortness  of  breath — a  tight 
feehng  produced  by  going  upstairs  and  by 
drinking  much  water.  She  is  obliged  to  sleep 
with  three  or  four  pillows  under  her  head. 
Her  appetite  is  poor.  She  has  slight  headache  at 
times  and  has  a  general  feeling  of  fatigue. 
Has  no  pains  except  those  connected  with  her 
bladder  trouble.  She  has  always  had  amenor- 
rhcea.  She  had  mumps  when  four  or  five  years 
old.  She  has  had  measles  and  pertussis  and  had 
"rhexmiatic  fever"  at  ten  years  of  age.  She 
was  operated  on  for  appendicitis  in  Jiuie, 
1916,  and  was  "nervous"  already  at  that  time. 

Family  History. — Her  father  died  in  April, 
1918,  of  some  intestinal  trouble  (cancer?). 
Her  mother  is  alive  and  well.  She  has  four 
brothers  and  two  sisters  living,  and  healthy 
except  one  brother  who  was  in  the  hospital 
for  ulcers  of  stomach  (or  appendicitis?).  Two 
children  died,  one  at  ij^  years  (convulsions?), 
the  other  by  accident. 

Voluntary  Motor  System.  Abnormal  At- 
titudes and  Deformities. — The  patient  has  a 
kyphosis. 

Coordination. — This  is  normal  in  the  usual 
tests,  except  that  while  they  are  performed 
choreiform  movements  are  present. 
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Abnormal  Involuntary  Movements. — Chorei- 
form movements  are  present  in  fingers,  arms, 
trunk  and  legs. 

Reflexes. — The  biceps,  triceps,  patellar  and 
Achilles  are  all  active.  There  was  no  clonus. 
The  abdominals  are  difficvdt  to  eUcit  but  are 
apparently,  in  part  at  least,  present.  There 
seemed  at  times  to  be  a  doubtful  Babinski, 
but  this  appearance  was  probably  due  to  the 
choreiform  movements. 

Muscle  Strength. — There  appeared  to  be  no 
real  paresis,  but  an  intermitting  in  opposing 
passive  movements,  such  as  is  seen  in  chorea. 
These  intermissions  in  tension  were  especially 
marked  in  extension  of  the  feet  and  thighs 
and  adduction  of  the  thighs. 

General  Sensory.  Touch. — Touch  acuity 
was  normal  except  a  possible  slight  diminu- 
tion on  the  feet.  Touch  localization  was  normal 
on  the  upper  extremities  (lower  not  tested). 
Touch  discrimination  on  the  second  finger  tips 
was  3  to  4  mm. 

Temperature. — This  was  normal  excepting  a 
slight  diminution  on  the  feet  (and  legs?).  The 
fact  that  the  feet  were  rather  cold  at  the  time 
may  account  for  this. 

Vibratory. — This  was  apparently  normal  on 
knuckles  and  elbows  but  either  diminished  or 
absent  on  ankles,  shins  and  big  toes.  (The 
patient  "feels  it  different  but  not  a  buzzy 
feeling  like  the  upper  extremities".) 

Muscle-tendon. — Flexion  and  extension  of 
the  big  toes  and  of  the  foot  are  defective, 
apparently  being  always,  or  nearly  always, 
felt  in  the  wrong  direction.  Abduction  and 
adduction  of  the  feet  are  felt  normally.  Move- 
ments of  fingers,  hands  and  arms  are  correctly 
felt,  but  the  patient  is  slow  in  putting,  with  eyes 
closed,  the  corresponding  part  in  positions 
corresponding  to  those  of  the  part  passively 
moved. 

The  above  was  the  result  of  the  sensory 
examination  in  May,  191 8.  Another  examina- 
tion on  November  4,  1918,  gave  the  following 
results: 

Touch. — ^Acuity  and  discrimination  were  not 
quite  as  good  on  the  right  as  on  the  left.  There 
was  no  astereognosis. 

Pain. — This  was  apparently  slightly  better 
(sharper)  on  the  left  foot  and  leg  than  on  the 


right;  a  similar  difference  in  arms  and  face 
was  much  more  doubtful. 

Temperature. — This  also  seemed  better  on 
the  left  side. 

Vibratory. — This  was  now  normal  on  shins 
and  ankles,  with  possibly  some  diminution 
on  the  big  toes. 

Muscle-tendon. — Appreciation  of  movements 
of  left  big  toe,  ankle,  knee,  arm  and  hand  was 
normal,  but  there  was  some  uncertainty  on  the 
right. 

The  patient  said  the  nervousness  (chorea) 
was  worse  in  the  right  arm  and  that  she 
dragged  the  right  leg  more. 

Mental  Status. — ^The  patient's  general 
attitude  was  one  of  general  weariness  of 
medical  attentions  of  any  kind.  She  appears 
to  be  mentally  normal  aside  from  this  apathetic 
state,  quite  natural  under  the  circumstances. 

Cranial  Nerves.  Optic  Apparatus. — ^An 
examination  on  May  29,  1918,  by  the  Eye 
Department  tmder  homatropin  gave  R.  */2o+ 
7.00-f  2.00  180°,  L.^/20+8.50.  The  fimdi  were 
normal.  The  direct  and  consensual  pupillary 
reactions  to  light  were  normal.  The  pupillary 
reactions  to  convergence  were  normal.  There 
was  no  strabismus,  no  limitation  of  eye  move- 
ments and  no  nystagmus. 

Facial. — The  facial  movements  were  normal 
excepting  some  slight  choreiform  movements 
shown  in  maintaining  the  cheeks  puffed  out. 
The  face  looks  emaciated. 

Hypoglossus. — The  tongue  movements  were 
normal  except  some  choreiform  movements. 

Systemic. — There  were  keloid  scars  on  the 
left  shoulder  and  right  lumbar  regions,  also  a 
scar  on  the  right  abdomen. 

The  heart  showed  a  slight  presystolic  rough- 
ness. 

Laboratory  Tests. — ^A  report  on  the  imne, 
May  20,  1918,  was  as  follows:  Amoimt  70  c.c. 
Turbid.  Specific  gravity  1.016.  Reaction  acid. 
Color  straw.  Albimiin  (heat  and  nitric)  nega- 
tive. Glucose  (Fehling)  negative.  Indican  nega- 
tive. Acetone  negative.  Large  quantity  of 
bacteria. 

In  this  case  general  medical  conditions 
appear  to  be  much  more  important  than 
strictly  neurological   ones.    The   patient   evi- 
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dently  has  a  chorea  and  there  are  evidences  of 
the  rheumatic  and  cardiac  conditions  which 
may  accompany  or  precede  this  disease. 
Although  there  appear  to  be  some  sensory 
changes,  they  are  sUght,  not  consistent,  and 
may  be  explained,  in  part  at  least,  by  the 
patient's  physiological  condition,  her  general 
indifference  or  lack  of  tone,  and  her  slowness 
of  reaction.  If  there  be  any  real  sensory  dis- 
turbances it  -would,  seem  that  they  might  be  of 
a  hysterical  character. 

The  bladder  or  other  urinary  distturbances 
may  be  partly  neurotic  in  origin  but  are  so 
overlaid  with  real  local  changes  (whether 
partly  due  to  catheterization,  etc.,  is  not 
clear)  that  it  is  difficult,  with  a  rather  vague 
anamnesis,  to  form  a  reliable  opinion  concern- 
ing their  precise  nature.  Masturbation  may  also 
have  played  a  part  in  their  causation  or 
aggravation.  Tuberculosis  is  another  important 
possibility  to  be  considered  as  bearing  on  the 
general  condition. 

The  patient  is  an  example  of  that  class 
of  invaUds  who  have  operations  and  many 
medical  attentions,  but  who  are  apt  to  drift 
about,  never  receiving  the  complete  exami- 
nation necessary  to  ascertain  their  exact 
condition.  Nor  are  they  to  blame  for  this,  for 
there  appears  to  be  no  institution  where  am- 
bulatory cases  receive  such  treatment,  and 
there  is  no  cooperation  between  institutions 
whereby  the  results  obtained  by  the  various 
examinations  in  each  can  be  readily  brought 
together.  In  the  present  case  a  cystoscopy  to 
determine  the  exact  origin  of  the  blood  present 
in  the  iirine  has  not  been  made. 

DISCUSSION  OF  DR.   STRONG'S  CASE 

Dr.  Walter  A.  Bastedo. — In  the  discussion 
of  therapy  for  a  case  that  has  been  under 
observation  for  two  years,  we  must  take  into 
consideration  the  probable  fact  that  the 
patient  has  already  been  treated  by  the  stmdry 
methods  usually  employed  in  chorea,  and  there- 
fore it  would  be  useless  for  me  to  go  over  the 
treatment  of  chorea  as  such.  It  seems  to  me, 
however,  from  the  point  of  view  of  an  internist, 
that  in  the  first  place  chorea  requires  isolation 
when  it  is  persistent,  and  that  cannot  be  accom- 
plished except  in  a  hospital  or  some  home;  in 
a  ward  it  has  to  be  accomplished  by  screening 


the  patient.  The  possibiHty  also  of  hereditary 
specific  disease  should  be  eliminated  or  con- 
firmed. 

The  statement  has  been  made  that  this  pa- 
tient has  been  treated  with  Fowler's  solution 
and  with  bromides,  and  that  she  has  received 
urotropin  for  the  bladder  involvement.  In 
the  last  mentioned  condition  we  are  dealing 
with  a  localized  infection,  the  urinary  tract 
probably  being  involved  by  a  pyelitis  as  well 
as  a  cystitis.  There  may  be  a  relation  between 
this  and  the  chorea;  that  is,  so  long  as  the  irri- 
tation of  the  infection  continues,  she  is  likely 
to  have  recurrences  of  the  symptoms  of  chorea. 
Again,  the  bromides  she  has  received  may 
have  a  bearing  on  the  paralytic  side  of  the 
picture,  for  bromides  are  believed  to  have  been 
the  cause  of  paralytic  chorea.  It  is  possible 
that  at  some  time  the  doses  might  have  been 
large  enough  to  bring  that  about,  although  the 
recorded  amoimt,  twelve  grains  three  times 
a  day,  seems  not  enough.  There  is  a  question 
as  to  the  value  of  bromide  in  chorea.  In  my 
experience  it  is  not  of  much  service.  I  have 
used  it  in  doses  ranging  from  ten  grains  three 
times  a  day  to  i8o  grains  a  day  with  only 
nuld  suppression  of  the  nervous  manifestations, 
and  it  has  always  seemed  to  me  to  fail  to  accom- 
phsh  very  much.  Perhaps  we  are  on  the  wrong 
track  in  using  bromides.  In  this  condition 
there  is  not  overtone  but  tmdertone,  and  it 
seems  to  me  that  some  other  method  that 
would  not  increase  the  lowering  of  muscle  tone 
might  be  preferable.  Aside  from  bromides, 
chloral  is  used  a  great  deal,  but  I  am  opposed 
to  its  use  except  in  mild  doses  as  a  cerebral 
sedative.  One  patient,  the  only  case  I  ever 
saw  with  exitus  lethalis,  was  getting  120  grains 
a  day,  and  my  opinion  is  that  the  chloral  was 
the  cause  of  the  exitus.  There  was  no  relief 
from  the  choreiform  disturbance. 

The  arsenic  treatment  is  not  so  generally 
used  today  as  it  was  formerly,  because  many 
consider  that  the  patients  get  along  just  as 
weU  without  it,  and  there  have  been  a  mmiber 
of  cases  of  poisoning.  In  my  opinion,  this  is 
because  generally  it  is  not  given  in  the  right 
way.  In  using  Fowler's  solution,  it  is  the 
custom  to  increase  the  dose  every  day  until 
some  poisonous  symptoms  are  manifested. 
At  that  stage  the  patient  is  poisoned  and  harm 
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is  done  to  the  organism.  Why  Fowler's  solution 
should  be  the  only  preparation  of  arsenic  used 
in  that  generally  increasing  way,  while  other 
preparations  are  not  so  increased,  I  do  not 
know,  unless  because  it  was  so  recommended 
in  the  Uterature  a  number  of  years  ago.  My 
belief  is  that  this  method  is  wrong,  and  that 
we  should  never  go  so  far  as  to  produce  the 
arsenic  symptoms.  For  intensified  arsenifying 
purposes  we  have  salvarsan;  and  I  beheve  that 
if  Fowler's  solution  has  a  virtue,  then  salvarsan 
has  a  greater  virtue.  If  the  latter  has  not  been 
tried  in  this  case,  I  should  advise  it. 

If  I  were  taking  this  girl  under  treatment 
now,  I  would  isolate  her;  give  her  prolonged 
warm  baths;  let  her  have  some  httle  things 
to  amuse  her,  but  no  playmates.  I  would  pay 
great  attention  to  the  digestive  tract  to  try 
to  nourish  her,  as  she  is  obviously  under- 
nourished, and  that  would  include  particular 
care  to  keep  the  intestinal  tract  from  poisonous 
products.  Then  I  would  give  her  mild  doses  of 
sedatives,  chiefly  late  in  the  day.  If  she  could 
be  given  the  cold  air  ciu-e  in  an  isolation  room, 
it  might  be  of  some  value.  In  addition,  I 
would  give  her  a  series  of  treatments  by  sal- 
varsan, administering  a  dose  of  three  decigrams 
once  a  week  for  four  or  five  times.  At  the  same 
time  I  would  have  the  urinary  tract  thoroughly 
cystoscoped  and  some  conclusion  arrived  at 
about  its  exact  status,  and  have  the  condition 
treated  as  intensively  as  possible,  either  locally 
or  by  vaccines  and  urotropin,  the  use  of  the 
latter  depending  on  whether  her  stomach 
handled  it  well  or  not.  I  would  not  use  bromides 
in  large  quantities  and  would  not  use  chloral 
at  all.  I  would  try  magnesium  sidphate,  by 
hypodermic  at  first,  in  dosage  of  one  cubic 
centimeter  of  25  per  cent  solution  three  or 
four  times  a  day;  and,  if  that  did  not  act  well, 
intravenously.  That  is  what  I  would  do  to 
start  with.  The  question  of  how  much  to  give 
intravenously  would  depend  on  observations 
made  while  using  the  hypodermic  method, 
the  ordinary  practice  for  the  intravenous  route 
being  to  use  a  six  per  cent  solution  until  some 
depression  of  respiration  is  noted. 

Dr.  a.  L.  Goodman. — The  case  presented 
here  exhibits  a  multiplicity  of  sjonptoms 
combined  wdth  choreiform  movements.  I  have 


not  examined  the  child,  but  from  the  chorei- 
form movements  the  case  does  not  impress 
me  as  one  of  true  chorea,  but  as  being  due  to 
some  trouble  of  the  pluriglandular  system. 
I  note  that  there  is  a  distinct  fullness  of  the 
neck  in  the  region  of  the  thyroid.  We  see  these 
cases  every  now  and  then,  and  usually  they 
are  caused  by  inactivity  of  the  thjToid  gland 
rather  than  a  hypersecretion.  Hanneborg,  in 
a  Scandinavian  medical  journal,  reported  about 
69  cases  of  chorea  treated  with  thyroid  gland. 
Biedl,  in  his  text  book,  refers  to  epithelial 
bodies  found  in  the  thyroid  of  choreic  individ- 
uals. In  this  particular  case  it  seems  to  me  that 
the  previous  treatment  has  been  unsatisfactory; 
I  believe  this  is  due  to  the  fact  that  the  medi- 
cation usually  employed  in  chorea  has  been 
used,  and  as  I  said  before  I  do  not  believe  that 
a  chorea  exists,  but  that  we  are  dealing  with 
a  disturbed  internal  secretion,  and  that  the 
use  of  thjToid  will  prove  beneficial. 

In  reference  to  the  treatment  of  true  chorea, 
I  would  say  that  for  the  past  five  years  I  have 
given  up  aU  medication  and  have  used  auto- 
serum  exclusively.  I  know  that  it  has  not  met 
with  much  favor  here  in  New  York,  but  I 
do  know  that  it  has  been  used  extensively 
with  very  good  results  in  other  states  and  in 
Canada.  At  the  last  meeting  of  the  Ontario 
Medical  Society  at  Hamilton,  I  had  the  privi- 
lege of  listening  to  Professor  AUan  Brown's 
report  of  a  series  of  44  cases  of  chorea  treated 
■with  the  autoserum,  in  which  he  reported 
77  per  cent  of  cures.  It  was  interesting  to  note 
that  he  treated  aU  cases  in  the  out-patient 
department  of  the  hospital  vnth  no  untoward 
results. 

During  the  past  five  years,  through  refine- 
ment in  our  technic,  we  have  been  able  to 
eliminate  many  of  the  unpleasant  symptoms 
encountered  in  the  beginning  of  the  treatment, 
which  were  (i)  rise  in  temperature;  (2)  head- 
ache, and  (3)  vomiting.  A  rise  in  temperature 
after  an  injection  of  autoserum  is  due  either 
to  the  presence  of  drugs  in  the  serum  or 
to  contamination  of  red  blood  ceUs.  No  serum 
should  be  collected  from  a  patient  and  used 
intraspinall3^  if  that  patient  has  been  receiv- 
ing internal  medication,  until  five  days  have 
elapsed  from  the  time  of  discontinuing  medi- 
cation.  Blood  in  the  senim  will  also   cause 
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a  rise  in  temperature.  To  eliminate  red  blood 
cells  from  the  serum,  the  coUected  blood  should 
be  centrifuged,  no  matter  how  long,  lontil  the 
serum  is  perfectly  clear.  Another  cause  of  a  rise 
in  temperature  would  be  the  lack  of  asepsis. 
Headache  and  vomiting  are  due  to  the  injec- 
tion of  too  much  serum  into  the  cerebro- 
spinal canal.  In  using  the  syringe  method, 
any  one,  with  a  little  experience,  can  feel  a 
distinct  resistance  after  a  certain  amount  of 
serum  has  been  injected,  and  when  this 
resistance  is  felt,  no  more  serum  should  be 
forced  into  the  cerebrospinal  canal.  The  quan- 
tity of  serum  to  be  injected  varies  in  each  in- 
dividual case.  Headache  and  vomiting  are  not 
serious  complications,  and  usually  disappear 
within  a  few  hours.  Very  serious  symptoms, 
however,  may  resvilt  from  the  injection  of 
drugs  into  the  spinal  canal  of  patients  receiving 
medication  at  the  time  when  the  serum  is 
taken.  Drugs,  injected  into  the  spinal  canal, 
have  a  very  much  more  potent  effect  than  when 
administered  in  any  other  manner.  This  is 
particularly  noticeable  with  salicylates  and 
opiates  of  any  kind. 

We  do  not  inactivate  the  serum,  as  we  did 
formerly,  but  immediately  after  centrifuging 
it,  we  place  it  in  the  icebox  until  we  are  ready 
to  make  the  injection.  In  reference  to  the 
magnesium  sulphate  treatment,  which  origi- 
nated in  Italy,  where  it  was  used  intraspinally 
in  a  25  per  cent  solution,  10  c.c.  for  each 
kilogramme  of  body  weight,  this  treatment 
has  been  tried  and  found  unsuccessful.  I  have 
also  tried  the  simple  withdrawal  of  the  spinal 
fluid  in  a  nimiber  of  cases  without  improve- 
ment. This  was  first  suggested  by  Passini  in 
19 14,  one  year  after  I  began  my  chorea  work. 
If  the  theory  of  the  serum  treatment  stands 
investigation,  it  is  due  to  an  infection  with 
antibodies  circulating  in  the  blood.  Certain 
changes  take  place  in  the  choroid  plexus  which 
do  not  admit  of  osmosis  of  the  antibodies 
from  the  blood  into  the  cerebrospinal  fluid. 
Results  with  the  serum  treatment  are  far  more 
satisfactory  than  those  obtained  by  any  other 
form  of  treatment  that  has  been  suggested. 
Only  this  last  summer,  Langley  Porter,  of 
San  Francisco,  used  horse  serum  with  very 
poor  results  in  seven  cases  of  chorea,  which  he 
reported  before  the  American  Pediatric  Society. 


The  number  of  cures  that  I  can  demonstrate 
agree  with  the  figures  of  Dr.  Alan  Brown  of 
Toronto.  By  a  cure  I  mean  cessation  of  all 
choreiform  movements  within  the  first  week 
after  injection.  Another  advantage  of  the 
autoserum  is  the  fact  that  when  administered 
early,  it  prevents,  I  believe,  the  heart  compli- 
cations so  frequently  seen  with  this  disease. 

We  have  made  numerous  investigations,  of 
both  a  chemical  and  biological  nature,  of  the 
blood  and  spinal  fluid  of  choreic  patients  but 
have  never  been  able  to  demonstrate  any 
characteristic  changes. 

Professor  C.  C.  Lieb. — The  depression 
following  the  parenteral  administration  of 
magnesium  sulphate  is  due  to  the  decrease 
in  the  permeability  of  the  cell-waU  caused  by 
the  magnesiimi  ion.  It  is  known  that  stimula- 
tion of  a  cell  is  associated  with  an  increase  in 
the  semi-permeability  of  its  cell  membrane, 
and  depression  with  a  decreased  permeability. 
Though  the  aliphatic  narcotics  (alcohol,  ether, 
chloroform,  etc.)  and  the  magnesium  ion  both 
produce  depression  of  the  cells,  they  probably 
act  on  different  constituents  of  the  cell  en- 
velope. The  oral  administration  of  magnesium 
sulphate  fails  to  produce  depression,  because 
the  salt  is  not  readily  absorbed  from  the 
intestinal  canal.  While  all  cells  are  depressed 
by  magnesium  sulphate,  those  of  the  central 
nervous  system  seem  especially  susceptible; 
the  activity  of  nerve  fibers  and  the  irritability 
of  sensory  and  voluntary  motor  nerve  endings 
are  also  lessened.  It  has  been  suggested  that 
this  curare-like  action  may  play  an  important 
part  in  the  motor  paralysis  that  follows  the 
intravenous  injection  of  magnesium  sulphate. 

Dr.  Frederick  Tilney. — So  many  times  we 
get  these  cases  well,  then  they  go  back  to  their 
homes  and  later  are  either  brought  to  us  or 
come  with  a  recurrence.  There  is  a  possibility 
that  something  in  the  home  environment,  the 
social  environment,  is  important.  Should  we 
not  give  that  matter  our  attention?  Should  we 
consider  these  cases  completely  treated  if 
neglected  on  this  side  of  the  question?  I  do 
not  believe  so.  We  have  made  arrangements 
for  Mrs.  Dwight  to  look  after  this  aspect  of 
the  cases  that  come  here  for  treatment. 
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Dr.  John  H.  Nolan. — I  have  seen  Doctor 
Goodman's  work  at  the  Lenox  Hill  Hospital 
and  he  has  given  me  the  privilege  of  using  the 
serum.  I  have  treated  a  number  of  cases,  and 
it  is  marvelous  to  observe  the  rapid  improve- 
ment. One  case  in  particular,  sent  from  the 
Vanderbilt  Clinic  with  violent  manifestations, 
began  to  improve  within  20  minutes  after  the 
administration  of  the  serum  and  cleared  up  in 
a  few  hours.  She  relapsed  one  month  later,  but 
was  cured  with  one  more  treatment.  I  have 
never  seen  any  treatment  work  with  such 
rapidity  as  the  autoserum. 

Dr.  S.  p.  Goodhart. — I  should  like  to  ask 
Dr.  Goodman  if  he  differentiates  in  these 
cases  between  functional  or  psychic  chorea 
and  infectious  chorea,  and  if  he  treats  them  all 
alike?  Has  he  been  able  to  account  for  some 
of  the  features  in  the  cases  in  which  there  is  no 
lesion,  the  cases  we  speak  of  as  psychic? 

Dr.  Goodman.— In  reference  to  Dr.  Good- 
hart's  question,  it  is  difficult  to  make  a  positive 
differential  diagnosis.  We  are  guided  both  by 


examination  of  the  patient  and  the  previous 
history.  Many  of  the  cases  which  do  not 
respond  to  one  or  more  injections  of  auto- 
serum, are,  I  believe,  due  to  various  so-called 
habit-spasms,  mentally  defective  types  with 
choreiform  movements,  and  a  few  so-called 
psychic  cases.  Even  if  a  case  is  not  a  true 
chorea,  the  choreiform  movements  are  often 
favorably  influenced  and  become  less  violent, 
and  the  patient  is  made  more  comfortable  by 
the  use  of  the  autoserum. 

Dr.  W.  a.  Bastedo. — ^We  tried  senma- 
therapy  in  two  cases  and  it  was  a  failtrre.  Mag- 
nesiimi  sulphate  given  in  the  same  cases  worked 
much  better,  but  only  temporarily. 

Dr.  Tilney. — We  had  a  similar  experience 
with  two  cases  which  Dr.  Nolan  and  I  saw 
at  the  Presbyterian  Hospital.  They  were 
chronic  cases  of  distinctly  intractable  chorea. 
They  were  given  two  injections  intraspinally 
of  autogenous  serum,  but  there  was  little 
improvement.  We  put  it  down  to  a  fatilt  in 
technic. 
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When  one  reviews  the  various  terms  used 
in  the  different  forms  of  disturbances  of  mo- 
tility, such  as  tremors,  tics,  spasms,  convul- 
sions, choreic  movements,  the  motor  distiurb- 
ances  of  Parkinson's  disease,  of  Wilson's 
disease,  of  paramyoclonus,  and  of  athetosis, 
one  finds  that  the  conditions  are  usually 
clearly  stated.  Each  movement  is  a  distinct 
class  entity,  thus  deserving  its  appellation  on 
account  of  its  specificity  as  to  location,  time, 
repetition,  severity,  quality  and  diiration,  as 
well  as  its  distinct  kymographic  tracing.  But 
the  lines  of  demarcation  between  these  move- 
ments are  not  always  clear,  and  they  frequently 
merge.  At  times  one  type  resembles  another, 
at  times  separate  types  may  coexist  in  the 
same  patient.  Hence  there  arose  the  need  of 
different  labeling  and  numerous  new  adjectives 
crept  into  use.  Paretic  took  on  the  meaning  of 
partial  paralysis,  or  of  a  tendency  towards 
or  similarity  to,  a  paralytic  state.  And  so  we 
find  such  terms  as  choreic  and  choreiform,  and 
what  I  wish  to  dwell  on  mainly  in  this  paper, 
athetosis,  and  those  movements  that  are  usually 
alluded  to  as  athetoid,  or  as  some  wiU  have  it, 
athetotic. 

Hammond  in  1872  first  described  what  he 
then  thought  was  a  disease  per  se  and  named  it 
athetosis,  from  the  Greek  Aderos,  meaning 
"without  fixed  position."  The  chief  character- 
istics of  these  movements  are  that  they  are  fixed 
and  of  a  very  definite  formula  as  to  character, 
rate,  location,  degree.  They  are  timed  as  to  a 
certain  mechanical  significance,  they  are  pre- 
dictable; and  as  I  wish  to  argue  that  they  are 
of  cortical  origin,  I  will  add  that  they  are 
imitable.  It  is  almost  impossible  to  demon- 
strate to  students  what  a  tic  is  as  you  find 
difficulty  with  the  time  element,  or  choreic 
movements  because  they  are  so  widely  dis- 
tributed. The  antagonistic  action  of  a  synergic 
group  as  in  paralysis  agitans  can  be  shown  by 
a  healthy  subject  more  easily,  but  the  tvpical 


athetosis  is  the  simplest  of  aU  to  imitate  by 
will,  and  yet  the  most  difficult  to  find  in  any 
explosive  states  wherein  disturbances  of  mus- 
cular action  occur,  such  as  epilepsy  and  its 
kindred  states,  eclampsia,  infantilis  or  obstet- 
rical, anesthesia,  chemical  or  hypnotic,  or 
uremia.  In  these  conditions  one  may  find 
movements  that  resemble  convulsions,  spasms, 
tics,  or  choreic  movements,  but  one  will  not 
find  any  of  the  so-called  athetoid  movements. 
True  athetosis  seems  to  be  a  different  thing 
from  what  is  usually  called  athetoid  movement. 
Some  cases  of  athetosis  show  marked  muscular 
hypertrophy.  While  chorea  may  leave  some- 
thing in  its  trail,  such  as  rheumatic  manifes- 
tations in  other  parts  of  the  body,  athetosis 
bears  no  relation  to  any  other  disturbance  in 
the  economy.  Chorea  may  be  checked  by 
saturating  the  system  with  arsenic;  athetosis 
has  never  been  arrested,  except  temporarily 
by  Hammond  and  Morton,  who  stretched  the 
median  nerve,  and  by  Erb,  who  gave  large 
doses  of  hyoscin.  There  is  another  point  of 
dissimilarity  to  chorea,  and  that  is  the  move- 
ments never  cease  even  during  sleep.  Some 
authorities,  however,  claim  to  have  seen 
athetosis  cease  during  sleep  (Strumpell).  I 
have  thus  tried  to  enlarge  von  Monakow's 
differentiation  between  hemichorea  and  athe- 
tosis, which  was,  in  the  main,  an  anatomical 
one.  That  chorea  occurs  so  often  in  the  face 
is  to  me  of  no  special  value  as  a  point  of  differ- 
ential diagnosis.  The  case  at  hand  might  be 
one  of  choreiform  movements  limited  to  the 
distal  parts  of  the  fingers,  and  the  question  of 
similarity  to  athetosis  might  be  raised.  From 
the  other  disturbances  of  motility  enumerated, 
the  diagnosis  is  at  aU  times  simple,  except  pos- 
sibly the  tremor  of  paralysis  agitans  tj^pe. 
Personally,  I  believe  that  athetosis  is  a  com- 
pound agitans  movement.  By  that  I  mean 
that  each  finger  moves  independently,  like  a 
Parkinson    movement    in    that    it    is    flexion- 
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extension  or  synergic  disturbance.  Paralysis 
agitans  has  so  many  other  features  that  the 
tremor  is  not  paramount  in  making  the  diag- 
nosis; it  may  even  exist  sine  agitatione. 

This  case  is  presented  to  this  conference  for 
two  reasons;  first,  on  account  of  its  relative 
rarity  clinically;  second,  because  I  wish  to 
state  some  ^'iews  as  to  its  pathogenesis,  despite 
the  fact  that  I  expect  these  views  to  be  dis- 
puted. 

This  boy  is  20  years  of  age,  a  laborer,  native 
of  the  United  States,  of  Irish  extraction. 
He  has  no  subjective  complaints.  As  a  matter 
of  fact,  I  saw  him  at  the  local  board  rooms 
where  I  happen  to  be  the  examining  physician 
and  invited  him  to  come  here.  He  has  a  speech 
defect,  a  sort  of  dysarthria,  which  possibly  is 
concomitant  with  his  athetosis,  as  he  has  never 
learned  to  use  50  per  cent  of  the  sounds  neces- 
sary in  speech.  It  is  remarkable  how  his  friends 
can  understand  him,  because  at  first  his 
speech  appears  a  slurring  or  jargon.  C  F  G  H 
J  K  P  S  V  X  and  Z  are  mispronounced,  and 
the  errors  are  always  absolutely  alike.  He 
pronounces  C  as  D,  F  as  epp,  G  as  D,  H  as 
ate,  J  as  day,  P  as  B,  Q  as  jew,  S  as  ets,  T  as 
D,  V  as  B,  X  as  eggs,  and  Z  as  D.  In  other 
words  he  has  not  learned  the  use  of  his  Unguals 
and  labials.  His  speech  defect,  like  his  motor 
disturbance,  is  due  to  a  lack  of  cortical 
innervation  to  his  periphery.  The  patient 
presents  constant  motion  in  all  the  five  fin- 
gers of  his  right  hand.  These  movements  are 
uninterrupted,  rather  slow,  rhythmical,  mo- 
notonous and  resemble  the  action  in  toto 
of  what  occurs  in  an  indi\adual  muscle  when 
the  sinusoidal  electric  current  is  passing 
through  it.  His  fingers  seem  to  be  aimed  at  a 
definite  purpose,  such  as  seizing  and  manipu- 
lating a  screwdriver,  but  their  movements 
appear  comical  or  extraordinary,  in  that  they 
overdo  what  they  set  out  to  do.  When  they 
flex,  they  overflex,  and  when  they  extend,  they 
overextend,  so  that  the  articulations  are  rather 
loose.  They  follow  the  same  order,  so  that, 
beginning  where  you  wish,  they  are  the  first 
finger,  then  the  fifth,  and  finally  the  second, 
third  and  fourth,  in  succession. 

His  family  histor\r  throws  no  light  upon  his 
condition.  His  father  died  of  apoplexy  and  his 
mother  of  tuberculosis  when  he  was  a  small 


child.  They  had  seven  children.  Four  are  alive 
and  well,  three  died.  There  were  no  mis- 
carriages. I  could  not  ascertain  the  causes  of 
death  of  the  three  that  died,  but  two  were 
twins,  and  had  a  bad  start.  The  boy,  until 
two  years  of  age,  was  taken  care  of  by  an  uncle. 
After  the  death  of  the  latter  the  child  was 
taken  to  a  Roman  CathoUc  orphan  asylimi, 
where  he  remained  until  able  to  go  out  to  work. 
There  were  apparently  no  cases  of  epilepsy, 
insanity  or  alcohoHsm  in  his  direct  ascendants 
or  his  collaterals.  His  development  was  normal 
though  a  Uttle  retarded.  He  was  never  sick. 
At  one  time  he  had  a  slight  discharge  from  his 
right  ear,  and  it  has  slightly  diminished  his 
acuity  of  hearing  in  that  ear.  His  habits  are 
good.  He  uses  very  little  tea,  less  coffee,  hardly 
any  tobacco  and  no  alcoholic  beverages.  He 
sleeps  and  eats  well,  weighs  at  present  132 
pounds,  which  is  his  best  weight,  and  is  an 
active,  strong,  healthy  boy.  Out  of  necessity 
he  grew  up  left-handed,  but  he  dresses  himself 
easily  and  does  other  acts  that  show  he  has  no 
dyspraxia  in  his  left  band.  But  if  I  ask  him  to 
pick  up  this  pin,  you  see  that  there  is  consid- 
erable difficult}^,  because  he  cannot  stop  his 
athetosis.  As  a  matter  of  fact  I  am  sure  that 
the  application  of  his  will  increases  it. 

There  are  no  abnormal  attitudes  or  deformi- 
ties save  for  his  athetosis,  and  the  trick  that 
he  employs  to  conceal  it.  He  has  learned  that 
he  has  a  slight  power  of  flexion  in  his  thumb, 
or  rather  that  the  extension  is  a  trifle  weaker 
than  flexion,  and  he  can  so  manipulate  his 
fingers  by  the  use  of  his  left,  or  well,  hand, 
that  he  can  overlap  them  as  shingles  and  hold 
them  down  ■with  his  thumb.  This  is  the  only 
time  that  his  constantly  working  fingers  get 
any  rest.  He  holds  his  head  slightly  rotated 
towards  the  left.  His  face  has  a  peculiarity 
worthy  of  mention.  Like  the  celebrated  masked 
condition  of  Parkinson's  disease,  athetosis 
seems  to  be  accompanied  by  a  distinctive 
fades.  His  face  is  taut  but  not  masked.  There 
is  a  little  play  in  the  upper  part,  so  that  when 
he  laughs,  he  laughs  only  with  his  eyes.  The 
muscles  supplied  by  the  facial  nerve  seem  to 
be  rather  rigid,  especially  on  the  right  side, 
but  the  rigidity  seems  more  marked  in  the 
muscles  supplied  by  the  lower  flbers  than  in 
the  muscles  supplied  by  the  upper  fibers.  He 
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puckers  his  cheek  as  if  he  were  trying  to  dis- 
lodge a  small  piece  of  meat  fiber  from  between 
his  teeth,  by  manipulation  and  buccal  suction. 
He  shows  no  disturbances  of  gait  or  equi- 
libratory  coordination.  The  non-equilibratory 
coordination  tests  he  does  very  well,  con- 
sidering that  he  can  use  his  right  hand  but 
little,  as  the  athetosis  prevents  him  from 
using  the  entire  extremity  in  any  other  capacity 
than  that  of  a  shovel  or  spade.  There  is  adia- 
dochokinesia  in  his  right  hand,  and  diadocho- 
kinesia  in  his  left.  This  I  feel  quite  sure  is 
not  of  cerebellar  origin,  but  due  to  the  fact 
that  physiologically  his  right  hand  is  the  same 
as  on  the  day  of  his  birth.  By  this  I  mean  that 
he  has  not  educated  it  to  that  inhibitory 
control  to  which  he  has  trained  his  other  hand. 
His  writing  with  his  left  hand  is  fairly  good. 
There  are  no  changes  in  any  of  his  reflexes, 
they  are  equally  active,  as  they  should  be, 
and  the  same  is  true  of  both  superficial  and 
deep  reflexes.  Outside  of  his  athetosis  there 
are  no  other  disttirbances  of  the  voluntary 
motor  system. 

The  rate  of  his  athetosis  is,  on  the  average, 
44  per  minute.  The  regularity  is  deserving 
of  note.  Whether  fatigued  after  work  or  fresh 
from  sleep,  the  finger  movements  are  appar- 
ently always  of  the  same  rate  and  rhythm. 
There  are  no  disturbances  of  muscle  strength. 
Each  Individ  aal  finger  is  as  strong  as  that  of 
the  opposite  side,  when  once  it  is  harnessed. 
But  it  is  hard  to  harness  the  finger  because  of 
its  flexion  and  extension.  Considering  the  fact 
that  he  is  left-handed,  we  expect  his  right  hand 
to  be  weaker  than  his  left,  but  there  is  no 
indication  of  any  post-paralytic  weakness.  On 
the  Duchenne  spring  manometer  he  had  80 
pounds  in  his  left,  75  in  his  right,  and  at  another 
observation  60  in  his  left  and  55  in  his  right. 
This  I  think  is  to  be  considered  normal.  Hirt's 
assertion  that  there  are  skin  temperature 
changes,  and  that  on  the  normal  side  the 
temper at\u-e  may  be  .5  to  i  degree  C.  higher 
than  on  the  affected  side,  could  not  be  verified 
in  this  case,  although  I  looked  for  it  several 
times  with  a  specially  constructed  spiral  sur- 
face thermometer. 

On  the  abnormal  associated  movements  that 
occur,  post-hemiplegia  and  other  allied  phe- 
nomena, I  spent  considerable  time.  I  found  the 


radialis  sign  of  Striimpell  present  on  his  right 
side  and  absent  on  his  left.  This  was  the  only 
one  positive.  AU  the  rest  were  absent  on  both 
sides.  In  the  upper  extremity  there  was  no 
evidence  of  the  presence  of  the  pronation  signs 
of  Strumpell,  Babinski  or  Bechterew.  The 
thumb  sign  of  Klippel-WeU,  and  the  interossei 
phenomena  of  Souques  could  not  be  tested. 
In  the  lower  extremity  he  had  none  of  the  signs 
of  Neri,  Babinski,  Grasset-Bychowski,  Rai- 
miste,  Strumpell,  or  Marie-Foix.  In  the  lower 
extremity  on  the  right  side  he  exhibits  a  very 
mild,  feeble  athetosis  similar  to  that  of  his  hand. 

There  are  no  sensory  disturbances  any- 
where, either  epicritic,  protopathic  or  of  deep 
sensibility.  His  cranial  nerves  are  all  entirely 
normal.  His  fundi  are  normal,  so  is  his  acuity 
of  vision,  which  is  20/20  in  each  eye.  One  pupU 
can  be  said  to  be  slightly  larger  than  the  other, 
and  also  slightly  irregular,  but  one  must 
have  very  good  eyesight  himself  to  see  it. 
His  cranial  morphology  is  normal.  There  are 
no  pigmental,  vasomotor  or  secretory  dis- 
turbances, no  arterial  or  venous  stases,  and  no 
glandular  disturbances  that  one  can  see  or 
feel. 

His  blood  pressure  is  130  systolic,  85  dias- 
tolic, Tycos  instrument,  auscultatory  method. 
His  radial  pulses  are  equal,  soft  and  regular, 
78  per  minute.  His  heart  sounds  are  slightly 
distant,  though  there  is  no  arrhythmia  and  no 
murmurs.  The  apex  beat  is  where  it  should  be. 
His  gastro-intestinal,  respiratory  and  genito- 
urinary systems  are  all  normal.  The  skeletal 
system  is  entirely  normal  except  for  the  right 
upper  extremity.  Here  the  shoulder  and  elbow 
joints  are  negative,  but  the  wrist  joint  is  a 
little  hypertonic,  and  there  is  a  tendency 
towards  extension.  In  most  cases  there  is  a 
tendency  towards  flexion. 

Though  the  disturbance  is  in  the  fingers, 
which  seem  to  be  in  continuous  flexion  and 
extension,  there  appears  to  be  at  no  time  any 
lateral  movement  or  spasm,  so  that  I  think  it 
is  safe  to  say  that  the  muscles  of  abduction  and 
adduction,  the  interossei,  are  not  involved. 
Hence  we  have  a  simple  paralysis  agitans 
type  tremor,  or  antagonistic  contraction, 
except  that  it  follows  in  all  the  other  fingers 
at  a  given  rate. 

The  results  of  autopsy  findings  varj^,  hence 
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the  theories  of  origin  varj''.  Charcot  taught 
that  besides  the  posterior  nen^e  fibers  in  the 
corona  radiata  there  is  a  bundle  of  fibers  that 
possesses  peculiar  motor  properties.  Gowers 
regarded  it  as  an  affection  of  the  optic  thala- 
mus; Anton,  of  the  lenticular  nucleus  and 
corpus  striatum;  Eulenburg,  of  the  cortex; 
Eisenlohr,  of  the  spinal  cord,  and  Pineles,  of 
the  cerebellum.  Kahler  and  Pick  claimed  that 
all  attempts  at  localization  were  futile,  as 
the  disturbance  might  be  at  any  area  of  the 
motor  tract.  Dejerine  and  Solhier,  after  a 
careful  autopsy,  foimd  nothing  at  aU.  Gordon 
Holmes  {Brain,  1904)  advanced  the  theory 
that  a  lesion  exists  in  the  region  of  the  basilar 
nuclei,  particularly  of  the  optic  thalamus  or  the 
subthalamic  region,  the  most  probable  expla- 
nation being  that  it  distirrbs  afferent  pathwaj's, 
particularly  those  that  run  between  the  cere- 
bellum and  the  red  nucleus,  and  that  lesions 
of  the  motor  cortex  and  those  which  involve 
the  p^Tamidal  tracts  have  Httle  or  nothing  to 
do  with  it. 

In  a  recent  niunber  of  the  Neurological 
Bulletin,  J.  Ramsay  Hunt  set  forth  a  new 
theor\'.  If  we  accept  this  theor\',  and  for  the 
present  we  cannot  but  accept  it,  then  we 
assume  that  the  movement  disturbances  of 
paralysis  agitans  are  due  to  a  break  in  the 
pallidal  system  fibers  of  the  corpus  striatum, 
thus  releasing  automatic  control  in  the  hypo- 
thalamic region,  the  extrapyramidal  tracts  of 
the  spinal  cord,  the  rubrospinal  and  other 
descending  tracts.  Man  is  thus  conceived  as 
possessing  two  distinct  mechanisms  for  the 
control  of  motility,  first,  the  pjTamidal  or 
corticospinal,  which  is  for  the  control  of  iso- 
lated and  sjTiergic  movements,  and,  secondly, 
the  striospinal,  which  governs  automatic  and 
associated  movements.  In  athetosis  we  find 
no  disturbances  of  the  associated  movement 
tj^pe.  Just  as  Hunt  regards  paralysis  agitans  as 
a  syndrome  that  occurs  at  this  given  anatom- 
ical landmark,  whether  the  lesion  be  inflam- 
mator\',  hemorrhagic,  atrophic,  gummatous 
or  neoplastic,  so  with  athetosis.  It  may  follow 
a  variety  of  lesions,  disturbances  between  the 
thalamus  and  the  cortex.  This  is  of  course 
hypothetical,  but  so  are  all  the  other  theories 
of  pathogenesis  that  I  have  enumerated 
above,  and  some  of  them  were  based,   not 


on  psj-chological  or  physiological  logic,  but 
on  actual  postmortem  facts. 

In  sleep,  whether  normal  or  induced  by 
anesthesia  or  hypnosis,  a  number  of  irregular 
muscular  twitchings  and  contractions  inde- 
pendent of  those  necessary  for  the  work  of 
the  respiratory  and  circulatory  sj'stems,  can 
be  seen.  In  hysteria,  in  catatonia  and  in  fakir's 
trance  there  may  be  for  a  while  an  apparent 
absence  of  all  skeletal  movement,  but  close 
observation  may  show  that  the  muscles  are 
constantl}^  undergoing  fibrillary  and  sometimes 
larger  contractions.  In  the  healthy,  waking 
state  the  musculature  is  never  for  a  moment 
at  rest,  but  the  fallacious  dictum,  mens  sana 
in  corpore  sano,  has  a  little  truth,  in  that  edu- 
cation seems  to  bring  about  a  more  rapid,  more 
complete,  muscular  control.  Watch  the  Uttle 
girl  just  learning  to  write.  The  attempt  at  con- 
trol of  the  muscles  of  the  hand  and  forearm  is 
with  her  a  painful  process.  Her  spine  straightens 
out,  she  bends  her  head  to  the  opposite  side 
and  possibly  draws  down  the  angle  of  the 
mouth  on  the  same  side.  After  a  little  practice 
aU  these  associated  movements  are  no  longer 
required,  the  cortical  pathwaj^s  have  been 
established,  and  are  better  fitted  toward  their 
newly  acquired  fvmction.  Good  inhibition  of 
purposeless  movements  has  come  into  existence. 

The  infant  at  birth  is  a  mass  of  movement 
from  the  moment  that  it  utters  its  initial  cry. 
There  are  groups  of  muscles  which  with  us  are 
still  constantly  overworked,  for  example  the 
various  intrinsic  and  extrinsic  muscles  of  the 
eye.  In  the  infant  which  fails  to  develop  an  edu- 
cation of  its  cortex,  possibly  from  an  agenesis 
corticalis,  we  see  the  idiot  with  all  sorts  of 
movements,  so  well  known,  as  head  shaking, 
and  constant  spinal  flexion  and  extension.  Most 
of  the  cases  of  double  athetosis  come  under  this 
heading.  The  profession  is  fairly  convinced 
that  double  athetosis  is  a  cortical  disturbance, 
but  is  rather  slow  in  accepting  the  \'iew  that 
unilateral  athetosis  is  also  a  cortical  disturb- 
ance. The  man  of  matmnty  and  education 
can  get  along  with  less  sleep  than  his  simpler 
brother.  Morons  sleep  like  the  dead,  showing 
scarcely  any  movements  during  sleep.  The 
comical  gesticulations  that  foreigners,  espe- 
cially Latins  and  Semites,  show  in  our  clinics 
might  at  first  be  conceived  as  due  to  a  failure 
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to  comprehend  our  language.  But  as  these 
races  yield  a  goodly  percentage  of  our  neuro- 
tics, some  of  their  gesticulations  may  be  due 
to  an  improper  cortical  control  of  muscle 
irihibition.  I  am  told  that  in  the  army  one 
can  readily  see  the  ease  with  which  oirr  studi- 
ous youth  falls  in  for  discipline.  Yet  the  late 
Gen.  Bell  had  great  difficulty  in  his  task  of 
forming  the  Argonne  regiment  from  the  77th, 
made  up  of  boys  selected  from  the  lower  East 
Side,  where  there  is  a  decided  neurotic  trend. 
I  might  point  to  this  as  an  example  of  what 
could  be  done  with  the  neurotic  by  training  his 
cortical  control.  I  think  it  is  safe  to  say  that  we 
are  bom  with  a  tendency  to  aU  sorts  of  irregu- 
lar and  involimtary  movements,  and  that 
as  we  proceed,  from  our  &st  sensations  of 
receiving  light,  to  fix  the  stare  or  gaze,  we 
begin  to  learn  to  control  our  cortical  inhibition. 
Some  are  incUned  to  the  view  that  there  must 
exist  a  center  of  inhibition.  Whether  or  not 
this  is  so,  I  cannot  say.  But  I  feel  that  man 
must  have  developed  in  his  cortex,  and  from 
there  to  his  midbrain,  a  system  of  fibers  that 
came  late  in  evolution  and  that  appear  late  in 
infantile  development.  This  system  spells 
inhibition  for  all  purposeless,  irregular,  un- 
meaning and  uncontrollable  movements  that 
man,  by  education  of  his  central  nervous 
system,  including  his  cortex,  was  obliged  to 
evolve  for  knowledge  and  for  manual  dexterity. 
It  is  to  these  regions,  therefore,  that  one 
should  look  for  a  lesion  in  this  case,  if  anatom- 
ical opportunity  presents  itself, — something 
in  the  way  of  a  failure  of  cortical  development, 
an  agenesia  cerebralis,  possibly  racial,  familial, 
Mendelian;  possibly  and  more  probably  some 
prenatal  inflammatory  process,  as  a  minute 
hemorrhage,  with  what  goes  along  with  it, 
absorption,  and  cystic  formation,  may  exist. 


Such  cortical  bleeding  may  be  due  to  the  tuber- 
culous diathesis  that  existed  in  the  mother,  or 
the  anenaia  and  death  by  earth  apoplexy  of 
the  father.  The  question  of  sji-phihs  has  not 
yet  been  answered  to  my  entire  satisfaction, 
nor  have  the  kymographic  tracings  been  made 
as  yet.  They  will  be  made  as  soon  as  time  and 
opporttmity  permit. 
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I  have  learned  by  experience  to  lay  little 
weight  on  the  statement  of  patients  regarding 
the  history  of  early  sj'-philis.  It  is  surprising 
how  many  state  that  they  never  had  a  primary 
lesion,  but  when  I  ask  if  they  have  had  gonor- 
rhoea they  reply  to  me  affirmatively.  Of  course 
it  is  well  to  bear  in  mind  the  possibility  of  in- 
tra-urethral  chancres;  their  independence  of 
gonorrhoea  or  association  with  it.  Often,  if 
we  interrogate  patients  who  come  with  late 
manifestations  of  syphilis  and  ask  them  if 
they  had  a  secondary  rash  on  the  skin;  they 
may  reply  that  they  never  had  an  eruption 
on  the  skin  or  involvement  of  the  mucous 
membranes. 

Early  skin  manifestations  of  syphilis  are 
sometimes  very  transient.  The  initial  lesion 
also  may  be  insignificant  or  occur  on  extra- 
genital parts  of  the  body.  Chancres  of  the  lip, 
the  tonsils,  the  fingers  or  other  parts  of  the 
body  are  of  rather  frequent  observation.  In 
medical  men,  infections  of  the  finger  during 
their  professional  work  are  not  rare  and  are 
often  wrongly  diagnosed. 

Enlargements  of  lymph  nodes  occur  chiefly 
in  the  early  period  of  the  disease,  and  imder 
modem  therapy  they  usually  disappear  within 
the  first  three  to  six  months.  Enlargements  of 
the  epitrochlear  lymph  nodes  are  met  with  in 
individuals  with  occupational  dermatitis  of 
the  hand  and  forearms,  and  under  such  condi- 
tions are  of  no  significance  in  the  diagnosis 
of  syphilis. 

In  all  our  cases  of  early  syphilis  we  pay 
special  attention  to  the  condition  of  the  pupUs 
and  deep  reflexes  so  that  we  may  have  data  for 
comparison  later  in  the  disease.  In  the  second- 
ary period  we  are  more  apt  to  find  slight 
pupillary  irregularity  with  sluggishness  rather 
than  the  typical  Argyll-Robertson  pupils. 
We  encounter,  however,  involvement  of  the 
central  nervous  system  in  early  syphilis  at 
times  without  pupillary  changes.  In  a  later 
period  of  syphilis,  changes  of  the  pupils  are  a 
most  important  diagnostic  aid,  and  are  some- 


times the  only  indication  of  involvement  of  the 
central  nervous  system. 

In  paresis  we  are  more  apt  to  note  irregu- 
larity in  the  size  of  the  pupUs  associated  with 
exaggeration  of  the  deep  reflexes.  In  tabes, 
of  course,  we  encounter  the  more  typical 
Argyll-Robertson  pupils.  In  chronic  alcoholism 
I  have  seen  fixation  of  the  pupils  and  have  been 
able  to  eliminate  syphilis  by  serological  exami- 
nation of  the  blood  and  spinal  fluid.  In  such 
cases  it  is,  of  course,  well  to  bear  in  mind  the 
possibility  of  abortive  forms  of  tabes  in  which 
the  blood  and  fluid  are  also  negative. 

I  am  at  present  very  much  interested  in  the 
following  family  group  of  cases. 

About  one  year  ago  a  physician  in  Springfield 
referred  to  me  a  woman  with  Argyll-Robertson 
pupils.  She  was  a  teacher  in  a  college  and  con- 
sulted an  ociilist  in  Springfield  who  referred 
her  to  me  for  further  examination.  The  blood 
and  spinal  fltiid  were  negative.  She  brought 
to  me  a  sister  with  a  typical  ataxic  gait  who 
also  showed  the  same  pupillary  changes.  She 
stated  that  she  had  a  brother  with  an  advanced 
ataxia  and  another  sister  in  the  same  condition. 
Her  father  had  died  in  an  asylum  from  some 
form  of  mental  trouble.  In  two  of  these  cases 
I  was  able  to  eliminate  syphilis  by  an  examina- 
tion of  the  blood  and  spinal  fluid  and  concluded 
that  all  of  the  patients  had  Friedreich's  ataxia. 

In  tabetics  who  present  objective  mani- 
festations of  the  trouble  we  find  as  a  rule  in 
our  serological  work  that  about  30  per  cent 
have  negative  Wassermann  reactions  in  the 
blood  and  spinal  fluid.  In  the  paretic  type 
fully  99  per  cent  have  both  positive  blood  and 
fluid.  A  positive  Wassermann  in  the  blood  with 
a  positive  Wassermann  in  the  high  dilutions  of 
the  fluid,  together  with  a  strong  globulin  reac- 
tion and  a  Lange  paretic  curve,  point  to  paresis 
even  in  the  absence  of  the  stigmata  of  degener- 
ation. 

I  would  like  to  emphasize  here  the  signifi- 
cance of  a  positive  Wassermann  reaction  in 
the    so-called   latent    period    of   the    disease 
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Many  practitioners  treat  cases  for  one,  two, 
or  perhaps  three  years  and  at  the  end  of  that 
time  if  the  Wassermarm  reaction  is  negative, 
well  and  good;  if  positive  they  consider  the 
patient  potentially  cured. 

The  more  we  know  of  syphilis  the  more  we 
must  believe  that  a  positive  Wassermarm 
reaction  means  the  presence  of  active  spirochse- 
tae  in  some  part  of  the  body. 

War  thin  is  entitled  to  a  great  deal  of  credit 
for  his  careful  pathological  work  in  visceral 
syphilis.  He  has  found  in  the  heart  muscles, 
the  pancreas,  the  kidney,  the  spleen  and  the 
testicle,  foci  about  the  small  blood  vessels  which 
are  identical  with  those  we  see  in  the  primary 
lesion  and  the  secondary  skin  manifestations. 
These  lesions  may  exist  for  years  without  pro- 
ducing much  if  any  functional  disturbance  of 
the  involved  organs,  but  are  sufficient  to  pro- 
duce a  positive  Wassermann  reaction,  and  if 
allowed  to  progress  lead  to  marked  degenera- 
tive changes.  Furthermore,  a  persistent  positive 
Wassermann  reaction,  in  spite  of  prolonged 
and  intensive  treatment,  at  times  is  found  in 
patients  who  subsequently  develop  neuro- 
syphilis. In  these  patients  it  is  often  possible 
to  obtain  a  negative  reaction  in  the  blood, 
but  when  treatment  is  suspended  the  reaction 
again  becomes  positive.  In  such  patients 
the  blood  is  reinfected  from  the  disease  in 


the  central  nervous  system  and  caimot  be 
controlled  without  intraspinal  medication. 

It  is,  therefore,  important  to  keep  in  mind 
the  significance  of  a  positive  Wassermann 
reaction,  as  the  future  welfare  of  the  patient 
depends  on  obtaining  a  persistent  negative 
reaction  in  both  the  blood  and  spinal  fluid 
before  we  can  pronounce  a  cure  of  the  infection. 

In  the  diagnosis  and  prognosis  of  syphilis 
we  rely  more  on  our  serological  tests  than  on 
the  physical  signs  which  the  patient  presents. 
It  is  important  to  correlate  our  clinical  obser- 
vations with  our  laboratory  findings.  A  trained 
observer  is  able  at  times,  by  noting  the  appear- 
ance of  scars  of  pigment  changes  of  the  skin, 
to  say  whether  or  not  such  a  patient  has  had 
an  old  syphilis,  but  there  are  so  many  other 
conditions  which  produce  scarring  and  changes 
of  the  sldn  that  one  is  apt  to  be  misled  by  a 
dependence  on  objective  signs  alone. 

In  congenital  syphiUs  a  diagnosis  can  fre- 
quently be  made  by  the  characteristic  scarring 
about  the  mouth,  the  appearance  of  the  nose, 
the  teeth,  the  formation  of  the  skuU  and 
changes  in  the  long  bones,  but  in  acquired 
syphilis  not  infrequently  aU  the  external 
manifestations  disappear.  In  such  cases  we 
should  be  guided  as  to  the  cure  of  the  patient 
or  the  presence  of  the  disease  by  our  properly 
controlled  serological  tests. 
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The  patient,  J.B.  (23065),  is  a  man  33  j^ears 
of  age,  married,  by  occupation  a  fireman.  Date 
of  examination,  November  13,  191 8. 

History.  Present  Illness. — The  patient  com- 
plains that  he  feels  dizzy  all  the  time,  except 
when  lying  down,  and  that  he  has  poor  control 
of  his  legs  when  walking.  These  sj^mptoms  he 
has  noticed  for  the  past  two  weeks  (preceding 
November  13).  Besides  this  he  has  also  noticed 
some  slight  trouble  with  his  arms,  e.g.,  when 
picking  up  a  glass  of  water  he  sometimes  spiUs 
it. 

Since  the  above  symptoms  appeared  he  has 
noticed  also  that  if  he  looks  a  long  way  in  a  car 
he  doesn't  get  the  signs  as  well  as  he  used  to. 

The  dizziness  and  poor  control  began  about 
two  weeks  before  November  13,  coming  on 
for  about  two  or  three  days  and  the  visual 
disturbance  since  then.  An  improvement  in 
all  the  above  S5Tiiptoms'^  soon  began,  however, 
and  continued  up  to  about  December  i,  when 
they  had,  according  to  the  patient,  disappeared. 

He  at  first  said  he  had  had  no  pains  nor 
headaches  except  for  10  or  12  days  before  his 
trouble  began,  when  he  had  pains  in  the  head 
every  day.  These  stopped  when  the  trouble 
(dizziness,  etc.)  began.  There  has  been  no 
vomiting,  but  some  slight  nausea  in  the  morn- 
ing since  the  trouble  began. 

On  subsequent  questioning,  however,  the 
patient  recalled  that  he  had  had  for  a  number 
of  months  occasional  sharp,  shooting  pains 
in  the  legs  lasting  a  second  or  two.  These  were 
not  very  noticeable.  He  particularly  remem- 
bered pains  in  the  left  instep  after  the  paralytic 
stroke  mentioned  below.  These  were  better  at 
the  time  of  examination. 

The  patient  also  complains  of  a  sore  throat, 
a  hoarse  voice  and  a  sore  in  the  nose.  The  sore 
throat  he  has  had  since  Februarj'-,  191 7.  It  is 
caused  by  "cankers."  A  doctor  bad  evidently 
told  him  they  were  specific.  A  recent  examina- 
tion by  Dr.  Osgood,  however,  shows  only  a 


chronic  follicular  tonsillitis,  non-specific  in 
character. 

The  hoarse  voice  he  has  had  for  four  months. 
(See  also  Vagus  Nerve.) 

The  sore  in  the  nose  the  patient  dates  from 
an  operation  for  adenoids  some  three  months 
pre\'ious.  This  latter,  however,  is  not  appar- 
ently connected  with  the  nasal  lesion  found 
by  Dr.  Osgood  (see  Nose). 

Previous  History.  Previous  and  Present 
Habits  and  General  Physiological  Status. — The 
patient  has  not  used  alcohol  for  the  past  ten 
years,  previous  to  that  an  occasional  excess. 
He  sleeps  well;  liis  appetite  is  good;  no  fever 
has  been  noticed  and  he  has  had  no -disturbance 
of  urinary  or  sexual  functions. 

Diseases,  Injuries,  etc. — He  has  had  no 
injuries.  He  had,  as  mentioned,  an  operation 
on  the  nose  for  adenoids  three  months  earlier. 

He  admits  a  luetic  infection  11  years  ago 
followed  by  incomplete  treatment. 

On  May  19,  1917,  at  a  fire,  he  was  working 
with  a  company  in  a  cellar  full  of  illuminating 
gas.  The  patient  felt  what  he  thought  was  a 
cool  breeze  and  snuffed  it  up.  He  was  afterward 
told  that  Ulmninating  gas  felt  cool.  He  noticed 
no  odor  but  the  place  was  full  of  smoke.  He 
felt  faint  for  a  few  minutes  when  he  came  out 
into  the  air  and  took  hold  of  a  fence  to  keep  up. 
This  was  at  3  a.m.  He  then  went  back  into  the 
cellar,  helped  to  wash  down  and  felt  all  right. 
He  went  back  to  quarters,  made  an  entry  in  a 
book  and  immediately  afterwards  noticed  he 
"  only  had  one  arm,"  i.e.,  he  could  only  partially 
raise  his  left  arm,  couldn't  use  his  left  fingers, 
couldn't  even  open  a  cigarette  box.  This  was 
about  3:20  A.M.  The  arm  began  to  feel  better 
at  once.  In  about  three  weeks  he  bad  full  con- 
trol of  it  (i.e.,  could  make  nearly  all  movements) 
but  not  full  strength.  For  months  afterward 
he  noticed  a  weakness  in  the  left  arm  and 
hand  and  even  now  they  are  more  easily 
fatigued  and  feel  weaker  than  formerly.  This 
is  more  noticeable  when  he  is  lying  down. 


14 


Clinical  Signs  versus  Colloidal  Gold 


15 


Another  man  working  in  the  same  cellar  had 
to  take  the  rest  of  the  day  off  on  accomit  of 
feeling  sick  and  having  a  headache,  but  he 
had  no  tmpleasant  after  effects.  The  patient 
bad  been  exposed  before  to  gas  when  others 
had  been  knocked  out  but  had  not  been  affected 
himself. 

Family  History. — He  has  been  married  nine 
years  and  has  two  living  children,  one  eight 
and  one  three  years  old,  both  healthy.  No 
deaths,  stillbirths  or  miscarriages.  His  wife  is 
healthy. 

Voluntary  Motor  System.  Gaii. — ^A  slight 
occasional  uncertainty  in  gait  was  noticed, 
especially  when  walking  on  a  line. 

Coordination. — The  patient  is  right-handed. 
There  is  a  slight  swaying  when  standing  with 
the  feet  together  and  the  eyes  open  which  was 
somewhat  increased  with  the  eyes  closed. 
There  was  thus  a  rather  doubtful  Romberg. 

The  finger  to  nose  test  was  quite  well  per- 
formed with  the  eyes  open  but  there  was  some 
uncertainty  with  the  eyes  closed,  especially 
when  done  qmckly  with  the  left  hand.  The 
heel  to  knee  test  was  done  fairly  well  but 
when  done  rapidly  there  seemed  to  be  some 
tendency  to  overreach. 

There  was  perhaps  a  slight  dysmetria  shown 
in  the  pronation-supination  test. 

All  the  above  disturbances  appear  to  have 
diminished  or  disappeared  since  the  earlier 
examinations. 

Skilled  Acts. — His  handwriting  was  normal, 
but  the  patient  said  he  had  noticed  some 
unsteadiness  when  his  trouble  was  worse  some 
time  before. 

His  speech  was  normal. 

Abnormal  Involuntary  Movements. — No  ab- 
normal involuntary  movements  were  noted. 

Reflexes. — (0=  absent,  i  =  slight,  2=  active, 
3  =  very  active.)  (a)  Deep.  Pectoral:  R.  2+< 
or  =  ?  L.  2-f;  biceps;  R.  2<L.  3;  triceps: 
R.  2  or  3<L.  3;  radial  R.  3<L.  3;  ulnar: 
R.  2  — <L.  2+;  suprapatellar  R.  i<L.  2; 
patellar  R.  i?  (on  reinforcement  1+)  <L.  2; 
Achilles  R.  (on  reinforcement)  i  —  <  L.  i  +  or 
2,  periosteal  (shin)  uncrossed  R.  o,  L.  present; 
crossed  patello-adductor  ("crossed  adduc- 
tor") present  R.  to  L.,  not  present  L.  to  R. 

There  are  thus  two  phenomena  here:   an 


increase  on  the  left  as  compared  with  the  right 
and  a  diminution  in  the  lower  extremities  as 
compared  with  the  upper  on  both  sides. 

All  the  deep  reflexes  were  hj^potonic,  even 
those  which  were  indicated  as  very  active. 
There  is  no  clonus. 

(b)  Superficial.— Hhe  dliospinal  appeared  to 
be  present  on  the  right,  more  doubtfully  so 
on  the  left.  The  abdominal  reflexes  were  pres- 
ent but  were  not  well  marked.  The  cremasteric 
was  more  marked  on  the  right  than  on  the  left. 
There  was  no  Babinski  nor  any  of  its  modifi- 
cations. 

Muscle  Strength. — This  was  normal  in  all 
parts  with  a  sHght  doubtfid  exception  of 
flexion  of  left  leg.  The  right  arm  was  stronger 
than  the  left,  but  hardly  more  than  would  be 
due  to  right-handedness. 

Muscle  Status. — No  change  in  tonus  was 
noticed  except  as  noted  above  in  the  character 
of  the  reflexes. 

ABNORiiAL  Associated  Movements. 

General  Sensory,  Touch. — ^This  was  nor- 
mal (only  acuity  was  tested). 

Pain. — ^There  was  a  doubtfiol  diminution, 
especially,  perhaps,  near  the  Achilles  tendon 
and  on  the  hands. 

Vibratory. — This  was  normal  on  the  big  toe, 
ankles  and  shins,  but  there  appeared  to  be  some 
diminution  on  the  elbows. 

Muscle-tendon. — ^Was  normal  in  all  parts. 

Cranial  Nerves.  Olfactory  and  Nose. — 
From  the  nasal  septum  Dr.  Osgood  removed 
a  broken-down  gumma.  There  was  a  slough 
to  the  bone.  Another  examination  on  January 
3  showed  a  great  improvement,  in  fact  it  was 
practically  healed. 

Optic  Apparatus. — The  fields  were  normal. 

The  fundi  were  normal. 

The  left  pupil  was  somewhat  smaller  than 
the  right,  and  the  left  seemed  somewhat 
irregular.  The  right  pupil  reacted  normally  to 
light,  the  left  showed  a  diminished  reaction  to 
hght.  Both  reacted  to  convergence,  but  possibly 
the  left  less  than  the  right,  so  that  a  left  Arg}-!!- 
Robertson  pupU  was  somewhat  doubtful.  The 
movements  of  the  eyeball  were  normal.  An 
examination  by  Dr.  Holden,  December  23, 
1918,  was  as  follows:  R.  pupU,  3.5  mm.,  reaction 


i6 


Clinical  Signs  versus  Colloidal  Gold 


fair,  L.  pupil,  3  mm.,  reaction  sluggish.  Irregu- 
lar. Acuteness  of  vision,  fields,  fundi  and 
mobility  normal. 

Acoustic  Nerve  and  Ear. 

Trigeminus  and  Mouth. 

Facial  Nerve  and  Face. — The  facial  move- 
ments were  normal.  There  was  no  tremor. 

Glossopharyngus  and  Vagus  Nerves,  Pharynx 
and  Larynx. — The  voice  was  hoarse  and 
Dr.  Osgood  foimd  that  there  was  a  left  vocal 
cord  paralysis.  Another  examination  on  Dec. 
23  showed  no  change  from  this  condition. 

There  seemed  to  be  a  tremor  of  the  palate 
when  the  mouth  was  open. 

The  Hypoglossus  Nerve  and  Tongue. — The 
position  of  the  tongue  when  protruded  was 
normal.  There  was  no  tremor.  The  tongue 
movements  were  normal. 

Mental  Status. — -This  appeared  normal  as 
to  intelligence,  emotion,  attention  and  memory. 

Laboratory  Tests:  The  blood  showed  a 
four  plus  Wassermann. 

The  spinal  fluid  showed  73  cells,  four  plus 
globulin,  four  plus  Wassermann  to  0.2  c.c.  and 
colloidal  gold  5555431000. 

A  subsequent  test,  made  December  2, 
showed  a  four  plus  Wassermann  to  0.2  stUl 
present  in  spinal  fluid. 

The  urine  was  negative. 

Treatments. — Beginning  with  November  20 
and  ending  January  7  he  has  received  six 
mercury  injections  (intramuscular),  six  sal- 
varsan  (intravenous)  and  two  intraspinal 
salvarsans  (December  3  and  26). 

That  we  are  dealing  here  with  some  form  of 
neurosyphilis  is  obvious,  and  the  principal 
question  appears  to  be  whether  we  are  dealing 
with  a  cerebrospinal  lues,  a  tabes  complicated 
with  cerebrospinal  lues,  or  a  taboparesis.  The 
last  named  possibility  will  be  considered  first. 

Perhaps  the  most  interesting  feature  of  the 
case  is  the  condition  of  the  deep  reflexes.  This 
has  been  found  to  consist  of  an  inequality,  the 
left  side  being  greater  than  the  right,  and  a 
diminution  of  those  of  the  lower  extremities 
on  both  sides  together  with  a  hypotonia  of 
all.  These  findings  seem  to  corroborate  the 
anamnesis  of  a  left  paralysis  of  the  arm  some 
twent}'  months  ago  and  to  show  that  we  are 
probably  dealing  with  a  unilateral  upper  motor 


neuron  lesion  and  a  concomitant  bilateral 
posterior  root  or  posterior  cokmm  lesion. 
Which  of  these  overlies  the  other  cannot  be 
definitely  ascertained.  Clinicalh'  the  signs  of 
the  pyramidal  lesion  preceded  the  other,  but 
it  must  be  remembered  that  the  diminution 
of  the  deep  reflexes  may  have  preceded  the 
other  clinical  manifestations  of  a  posterior 
column  lesion. 

It  is  well  known  that  in  general  paresis  there 
are  often  found  cord  changes.  These  consist 
of  either  a  bilateral  posterior  colimm  degen- 
eration or  a  bilateral  pjTamidal  degeneration 
or  both.  The  posterior  coluinn  degeneration 
may  be  either  of  the  two  tabetic  types,  i.e.,  a 
simple  secondary  degeneration  or  a  systemic 
degeneration  following  Flechsig's  myelogenetic 
root  zones.  The  coexistence  of  the  pyramidal 
and  posterior  column  lesions  produces  a  vary- 
ing mixture  of  symptoms,  especially  hypotonic 
increased  reflexes,  regarded  by  some  as  charac- 
teristic of  a  certain  number  of  cases  of  paresis. 

We  are  not,  however,  dealing  with  this  type 
of  pyramidal  lesion  here,  but  with  a  unilateral 
lesion  of  probable  sudden  onset.  As  is  well 
known,  this  latter  may  also  be  a  feature  of 
early  paresis  (as  well  as  of  later)  characterized 
by  a  usually  rather  rapid  recession  of  symp- 
toms and  with  either  an  epileptiform  or  apo- 
plectiform onset.  The  stroke  in  the  present  case 
appears  to  have  been  of  the  latter  character. 

On  the  other  hand,  we  have  here  quite  well 
defined  tabetic  symptoms  (diminution  of  the 
lower  deep  reflexes,  slight  ataxia  and  possibly 
lightning  pains)  but  no  other  cortical  symptoms 
than  possibly  the  pyramidal  lesion.  The 
absence  of  any  noticeable  mental  defect  or 
change  does  not,  however,  negative  a  tabo- 
paresis, inasmuch  as  an  initial  paralytic  at- 
tack may  precede  noticeable  mental  signs 
by  a  considerable  interval  of  time,  the  ten- 
dency, however,  of  such  attacks  being  usually 
to  be  followed  bj^  a  further  progressive  mental 
change. 

The  conditions  seen  in  the  deep  reflexes, 
then,  do  not  seem,  at  first  sight,  to  contra- 
indicate  a  taboparesis  but  even  rather  to  favor 
it.  The  absence  of  bladder  symptoms  and  the 
absence  or  slight  character  of  lightning  pains 
also  favor  a  taboparesis  as  opposed  to  a  tabes. 

A   further   consideration,   however,   of   the 
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clinical  signs  modifies  the  above  impression. 
In  the  first  place,  while  paralytic  strokes  may 
occur  in  the  course  of  a  tabes  they  are  com- 
moner after  the  tabetic  symptoms  are  more 
pronounced  than  in  this  case.  The  same 
applies,  vice  versa,  to  tabetic  symptoms 
occurring  in  the  course  of  a  general  paresis. 
When  we  consider  the  stroke  itself  more 
closely,  we  find  that  while  there  was  quite  a 
rapid  partial  recovery  there  has  been  a  residu- 
um of  the  attack  for  a  long  time.  This  is 
not  characteristic  of  the  early  preparetic 
seizures.  Fiuthermore  -a  period  of  twenty 
months  has  elapsed  without  other  paretic 
signs  (mental  symptoms  or  facial  tremor) 
becoming  manifest.  This,  again,  is  possible 
but  not  characteristic.  Another  possibility 
which  has  not  been  considered  yet  is  whether 
the  stroke  may  not  have  been  caused  by  gas 
poisoning.  The  patient  did  not,  apparently, 
experience  the  more  usual  symptoms  of  cere- 
bral congestion,  headache,  subjective  sensory 
signs,  etc.,  but  this  form  of  poisoning  varies 
in  its  manifestations,  a  coworker  was  un- 
doubtedly affected  and  the  causal  nexus  seems 
so  clear  that  it  seems  we  must  assume  that 
the  inhalation  of  gas  was,  in  part  at  least, 
responsible  for  the  attack.  This  raises  the  fur- 
ther interesting  question  as  to  how  far  true 
luetic  changes  may  have  made  the  patient 
more  vulnerable — a  question  we  cannot  discuss 
here. 

The  vocal  cord  paralysis  is  another  symptom 
requiring  consideration.  How  long  this  has 
been  present  is  not  certain.  Judging  from  the 
hoarseness  it  has  been  present  only  four  months 
and  consequently  cannot  be  referred  to  the 
gas  poisoning.  Vocal  cord  hemi-paralyses  may 
occur  in  the  course  of  a  tabes,  but  usually  in 
coimection  with  laryngeal  crises  of  wliich 
there  is  no  history  in  the  present  case.  This 
symptom  appears  then  to  be  against  a  tabes 
or  taboparesis. 

The  pupillary  changes  do  not  appear  to  be 
decisive.  They  are  consis.tent  with  an  early 
tabes  or  taboparesis  but  are  perhaps  rather 
more  characteristic  of  a  cerebrospinal  lues. 

Many  of  the  above  considerations  apply 
to  the  second  possibility  raised,  i.e.,  a  combined 
tabes  and  cerebrospinal  lues.  The  case  for  a 
tabes    seems    considerably    stronger   than   for 


a  paresis.  Such  symptoms  as  an  undoubted 
diminution  of  the  lower  deep  reflexes,  a  prob- 
able slight  Romberg  and  other  ataxic  sjTnp- 
toms  with  rather  slight  lightning  pains  would 
point  to  tabes.  On  the  other  hand,  as  pointed 
out,  the  absence  of  bladder  disturbances,  of 
any  kind  of  crises  and  the  nattrre  of  the  vocal 
cord  paralysis  are  against  it.  Besides  this  we 
note  the  rather  fluctuating  character  of  the 
S3miptoms.  The  undoubted  improvement  of 
the  patient  since  November  5 — -an  improve- 
ment, by  the  way,  which  appears  to  have 
begun  before  recent  treatment  was  initiated — 
is  also  rather  against  tabes.  The  recent  symp- 
toms he  has  complained  of  appear  to  have  been 
of  the  nature  of  an  attack  appearing  rather 
suddenly  and  then  receding. 

As  far  as  a  cerebrospinal  lues,  complicated 
only  with  a  stroke  partly  or  entirely  due  to 
gas  poisoning,  is  concerned,  the  general  en- 
semble of  clinical  symptoms  favors  it.  The 
generally  irregular  character  of  the  symptoms 
and  their  apparent  amenability  to  treatment  to- 
gether with  the  evidence  of  the  "coarser"  luetic 
manifestations  shown  by  the  nasal  lesion,  give 
the  clinical  picture  more  of  this  appearance. 

On  the  other  hand  the  laboratory  findings, 
especially  in  the  spinal  fluid  with  its  colloidal 
gold  curve,  point  distinctly  to  paresis.  Which- 
ever side  future  developments  favor,  whether 
clinical  signs  or  laboratory  findings — especially 
colloidal  gold — the  outcome  will  be  equally 
instructive. 

Inasmuch  as  we  are  dealing,  in  tabes  and 
general  paralysis,  with  the  same  pathological 
process — and  even  in  cerebrospinal  lues  with 
one  not  very  dissimilar — ^manifesting  itself 
in  different  parts  of  the  nervous  system, 
naturally  many  varieties  of  mingUng  and  inter- 
mediate types  might  be  expected.  Nevertheless 
the  question  whether  we  are  dealing  with  the 
cerebrospinal  luetic  group  or  with  the  tabo- 
paretic  group,  and  the  question  whether,  if 
the  latter,  the  case  faUs  under  the  category 
of  tabes  or  paresis,  are  both  of  great  im- 
portance from  a  prognostic  and  practical 
point  of  \'iew.  The  better  prognosis  in  the  case 
of  a  cerebrospinal  lues  of  course  requires  no 
mention,  but  even  in  the  taboparetic  group 
whether  we  are  dealing  with  a  tabes  or  paresis 
is  of  great  importance.  A  tabes  may  not,  in 
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fact  usually  does  not,  tenninate  in  a  general 
paresis  and  may  even  take  a  relatively  benign 
course.  This  apparent  self-limitation  of  the 
process  is  of  covirse  seen  even  more  strikingly 
in  amblyopic  tabes  and  also  in  other  diseases. 

Another  feature  of  the  case  worthy  of  men- 
tion is  the  presence  of  an  apparently  healthy 
wife  and  two  healthy  children,  marriage  ha\Tng 
taken  place  about  two  j^ears  subsequent  to  the 
infection.  It  is  hoped  that  a  test  of  their  blood 
can  also  be  made. 

DISCUSSION     OF     DR.     STRONG's     CASE 

Dr.  Norman  Sharpe. — ^While  the  colloidal 
gold  paretic  reaction  undoubtedly  occurs  in 
other  conditions,  such  as  brain  abscess,  and  it 
has  therefore  been  concluded  by  some  that  this 
is  a  test  depending  on  nerve  cell  degeneration, 
yet  aU  the  cases  that  I  have  seen  with  a  paretic 
cur\''e  and  with  no,  or  only  slight,  cUnical  signs, 
either  were  cases  of  paresis  or  developed .  it 
months  afterward.  One  patient,  in  my  expe- 
rience, apparently  non-paretic,  developed  pare- 
sis cHnicaUy  four  months  after  a  colloidal 
gold  paretic  cur\'e,  and  another  developed  it 
ia  five  months.  I  know  some  laboratory 
workers  who   say  the   colloidal  gold  paretic 


curve  can  precede  paretic  sjTnptoms  bj^  ten 
years,  but  I  hold  this  is  improved. 

I  would  regard  this  case  rather  as  one  of 
cerebrospinal  lues  at  present,  though  the  col- 
loidal gold  paretic  curve  would  make  me  watch 
the  patient  for  months,  and  I  would  have  the 
test  repeated  at  intervals  by  different  labora- 
tories. The  case  certainly  strikes  me  as  one  of 
cerebrospinal  lues.  There  is  no  history  of  light- 
ning pains,  bladder  trouble,  hypesthesia,  low- 
ered or  absent  reflexes,  so  one  cannot  make  a 
diagnosis  of  tabes.  I  think  that  we  must  have 
more  than  one  symptom  or  sign  to  make  a 
diagnosis,  and  where  cerebrospinal  lues  will 
cover  it,  as  in  this  case,  I  regard  that  as  the 
most  probable  diagnosis. 

Dr.  Charles  A.  McKendree. — ^This  case 
seems  to  me  to  represent  one  of  cerebrospinal 
lues.  I  have  seen  the  colloidal  gold  curve  in 
cases  well  known  to  be  neurosyphilitic  in  which 
there  were  no  signs  of  paresis  whatever.  I 
believe  the  paretic  curve  appears  also  in  multi- 
ple sclerosis,  and  therefore  I  would  not  pay  too 
much  attention  to  the  colloidal  gold  repre- 
sentation as  long  as  we  have  no  other  signs  to 
go  with  it. 
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CHAPTER   III 


Marie^^  located  the  areas  for  speech,  together 
with  those  for  apraxia,  and  considered  that 
together  these  areas  were  centers  for  the  ideas 
of  highly  skilled  and  conventional  acts.  Ac- 
cording to  him,  lesions  in  areas  causing  apraxia 
result  in  a  defect  of  intelligence,  as  a  conse- 
quence of  which  the  apraxic  patient  is  unable 
to  perform  purposeful  acts  in  the  absence  of 
any  paralysis,  and  he  also  considers  that  the 
apraxic  patient  suffers  from  aphasia  of  low 
grade. 

That  the  destinies  of  speech  and  apraxia 
are  intimately  bound  seems  to  be  tmdoubted, 
despite  the  fact  that  cases  of  apraxia  have  been 
reported  which  seem  to  be  limited  to  the  left 
side  only,  pointing  to  lesions  in  the  right 
hemisphere.  The  following  quotation  from 
Wilson's  article,  "A  Contribution  to  the  Study 
of  Apraxia  with  a  Review  of  the  Literature,"'^ 
will  illustrate  this  particular  point,  i.e.,  how 
closely  bound  aphasia  and  apraxic  manifes- 
tations may  be  fotmd  in  the  same  patient: 

"There  is  a  case*  of  left  hemiplegia  in  the 
National  Hospital  at  present  which  presents 
certain  features  of  unusual  interest  for  our 
subject.  It  is  a  case  of  mitral  stenosis  with 
an  ordinary  embolic  lesion  of  considerable 
extent  in  the  right  cerebral  hemisphere.  The 
clinical  picture  is  one  of  complete  flaccid 
paralysis  of  the  left  arm  and  leg;  the  left  face 
is  also  affected,  but  to  a  much  less  degree.  On 
examining  the  patient  one  is  at  once  struck 
with  her  immobility  and  lack  of  spontaneity. 
She  rarely  speaks  unless  spoken  to;  she  still 
more  rarely  makes  any  voluntarj^  movement 

*  A.  p.,  under  Dr.  Risien  Russell. 


of  her  non-paralyzed  right  limbs.  When  re- 
quested, however,  she  can  perform  any  move- 
ment with  her  right  arm  in  an  eupraxic  way, 
and  there  is  no  agraphia.  Her  face  is  more  or 
less  'fixed'  in  an  expression  suggesting  anxiety; 
her  eyebrows  are  symmetrically  elevated,  and 
her  eyes  look  straight  in  front  of  her.  This 
expression  never  varies.  She  is  quite  incapable 
of  making  any  grimace,  of  smiling,  of  laughing; 
when  asked  to  try,  her  reply  is  T  can't.'  She 
is  incapable  of  closing  her  eyes  on  request,  or, 
rather,  of  sustaining  the  contraction,  for  she 
will  close  them  momentaril}^,  opening  them 
again  without  the  slightest  pause.  She  is  imable 
to  look  voluntarily  to  the  right  or  the  left,  and 
it  is  only  with  difficulty  that  she  can  be  tempted 
to  gaze  in  either  of  these  directions,  by  the 
stimulus  of  a  sound  or  otherwise.  Yet  there  is 
no  paralysis  of  conjugate  de\dation  at  all. 
She  can  protrude  her  tongue,  can  show  her 
teeth,  bite,  etc.,  well  enough.  Her  voice,  since 
the  stroke,  has  been  peculiarl}'  monotonous  and 
rather  shrill;  she  is  incapable  of  modulating  it. 
There  is  a  fixity  of  tone  more  or  less  in  keeping 
with  the  fixity  of  her  facial  expression,  but  I 
have  the  authority  of  Sir  Felix  Semon  for  the 
statement  that  the  larjmx  is  normal.  She  is 
incapable  of  making  the  movements  of  swallow- 
ing, though  with  food  in  her  mouth  she  swallows 
well,  if  slowly;  she  cannot  cough,  or  sigh,  or 
yawn  voluntarily." 

This  case  of  Wilson's,  then,  illustrates  quite 
definitely  that  apraxia  may  occur  mth  lesions  in 
the  right  cerebral  hemisphere.  That  this  cannot 
in  any  way  be  used  to  separate  the  problems 
of  aphasia  and  apraxia  is  seen  from  the  fact 
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that  many  cases  of  aphasia  have  occurred  with 
lesions  also  of  the  right  hemisphere,  and  that, 
too,  in  right-handed  individuals  of  right-handed 
stock.  Two  personal  cases  wiU  be  mentioned 
later. 

A  systematic  presentation  of  the  subject 
of  apraxia  as  it  relates  to  aphasia  is  extremely 
difScult,  because  of  the  many  contradictions, 
disputes  and  imcertainties  of  psychological, 
anatomical  and  pathological  knowledge  ad- 
duced in  the  elaboration  of  both  subjects. 
The  attempt  made  by  so  many  sharply  to 
delineate  and  separate  apraxia  and  aphasia 
as  definite  parts  of  general  intelligence  is  per- 
haps responsible.  Here  no  such  attempt  will 
be  made,  and  the  idea  followed  wih  be  to  corre- 
late aphasia,  apraxia  and  general  himian  in- 
telligence closely  without  particular  regard  to 
specific  cerebral  localization  of  these  functions. 

Wilson  states  that  he  has  seen  ideational 
apraxia  and  agnosia  in  alcoholism,  senile 
dementia,  delirium,  postepileptic  confusion, 
etc.  Here  "under  the  influence  of  some  toxin 
or  some  general  pathological  process,  the  func- 
tion of  the  whole  cortex  must  be  seriously  at 
fault."  We  shaU  also  see  that  Liepmann's'' 
original  case  also  presented  profound  mental 
changes  such  as  are  seen  in  advanced  senile 
dementias.  Hughlings-Jackson^^  always  insisted 
that  speech  "is  a  part  of  thought  and  that  in 
conditions  of  aphasia  thought  processes  of  aU 
kinds  were  involved."  Von  Monakow,^^  in 
illustrating  his  theory  of  diaschisis,  assigns  a 
different  interpretation  to  those  defects  of 
speech  which  are  seen  after  a  lesion  and  which 
he  says  are  slight  in  degree  and  soon  pass  off, 
and  those  which  remain  weU  marked  and  per- 
manent. The  early  sj^mptoms,  which  are  tran- 
sitory, are  due  to  a  lowering  of  functional 
activity  in  a  distinct  part  of  the  speech  mechan- 
ism caused  by  the  upsetting  of  balance  between 
the  several  parts  of  the  mechanism  produced 
by  the  destruction  of  one  of  the  integral  parts 
by  the  lesion.  He  insists  that  the  nervous  sys- 
tem acts  as  a  whole  and  so  with  the  speech 
mechanism.  That  is,  if  in  a  case  of  motor 
aphasia,  Broca's  area  is  destroyed,  the  inde- 
pendent areas  which  von  Monakow  believes 
exist,  according  to  the  old  diagrammatical 
scheme  of  localization,  also  suffer,  and  so  a 
lesion  in  the  motor  speech  area  would  produce 


a  depression  of  function  in  the  \'isual,  auditory 
and  other  speech  areas  and  thus  cause  the 
resultant  pronounced  aphasia.  Von  Monakow 
believes  with  Marie*-,  Grosset  and  others  that 
the  aphasia  is  simply  a  defect  of  inteUigence  as 
originally  held  by  Trousseau.  In  fact,  Marie 
laj^s  great  stress  upon  the  inteUectual  defects 
shown  by  patients  with  aphasia  and  insists 
that  those  who  deny  this  viewpoint  have 
neglected  to  use  even  the  simplest  of  in- 
teUigence tests.  He  states  that  he  has  been 
able  to  prove  bej^ond  doubt  the  obvious  lower- 
ing of  the  intellectual  level  in  every  case  of 
aphasia  under  his  observation.  This  author 
cites  nimierous  cases,  not  of  speech  inteUigence 
loss,  but  of  actual  defects  of  general  intelligence 
which  can  be  found  in  every  aphasic.  We  have 
as  iUustrative  of  this  point  the  following  chnical 
cases : 

M.  A.,  female,  aged  33  ji-ears,  Italian.  Mar- 
ried, has  two  children.  On  August  31,  191 7, 
while  at  home  at  her  work  of  dressmaking, 
she  suddenly  found  that  she  had  lost  her  power 
of  speech.  She  did  not  fall  and  was  assisted  to 
bed.  There  was  no  weakness  of  the  extremities 
but  her  mouth  twitched  and  was  drawn  towards 
the  left.  She  slept  for  three  or  foiu-  hours,  then 
arose  and  found  that  she  could  say  only  "Dio" 
and  "che  cosa."  Her  husband  asked  her 
whether  she  knew  him.  She  shook  her  head  and 
could  not  respond. 

She  came  to  the  VanderbUt  Chnic  September 
19,  191 7,  and  it  was  thought  that  she  might 
have  a  psychosis  of  some  kind.  On  accoimt  of 
her  inabihty  to  speak  English  she  was  turned 
over  to  me  and  after  due  study,  the  proper 
diagnosis  was  made.  The  only  point  of  import- 
ance in  the  history  is  that  she  has  suffered  from 
valvular  heart  disease  for  ten  years  and  has 
had  to  have  two  induced  abortions  on  accovmt 
of  this  condition.  She  had  felt  perfectly  well 
mentaUy  before  the  onset  of  her  illness  except- 
ing that  her  heart  continued  to  give  her 
trouble.  Since  her  illness  her  mood  has  been 
depressed;  she  seems  to  be  bewildered,  duU 
and  indifferent,  wiU  sit  for  hours  doing  noth- 
ing, and  wiU  not  speak  unless  spoken  to. 
Her  thought  content  is  hypochondriacal.  She 
says  that  she  is  never  going  to  get  weU,  that 
she  is  unhappy  and  wants  to  die,  and  she  refers 
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frequently  to  her  desires  about  returning  home 
to  her  parents  and  children  in  Italy.  She 
repeats  continuously:  "Here  in  this  country 
there  is  plenty,  but  there  in  Italy  my  parents 
and  children  are  starving."  She  -will  not,  or 
cannot,  do  any  housework  but  eats  very  well 
and  sleeps  uninterruptedly. 

The  aphasic  status  taken  on  September  21st, 
is  as  follows: 

"lo  mi  chiamo  Ansaldi  Marguerite  e  son  de 
trenta-tre  anni  il  mio  marito  lavoro  come  cuoco 
nella  cuilina  di  un  hotel  Americano." 

Answer:  "lo  mi  chiami  Anan  ansaldi  mar- 
gurrtr  e  nari  di — "  A  hopeless  jargon — does 
not  luiderstand  what  she  reads  at  all.  Cannot 
copy  from  writing. 

Question:  "How  many  letters  are  in  the  word 
'Presidente'?"  She  answers  9,  and  is  not 
able  to  answer  at  all  unless  she  is  allowed  to 
look  at  the  word.  Asked  to  write  what  is  the 
trouble  with  her,  she  writes  jargon:  "Silisena 
lare  serial  nesse  el  nosilanenessto  nelano — " 
(Jargon). 

Asked  to  subtract  7  from  10,  she  answers  6, 
even  when  shown  the  problem  on  paper. 
Asked  to  subtract  5  from  10,  she  says  5,  but 
when  asked  if  she  is  sure  she  hesitates  and  says 
"I  do  not  know."  Asked  to  write  the  days  of 
the  week,  she  writes  as  follows:  "selene,  nes- 
tani,  nerteni,  lenerti,  selani,  enonenito — " 
(Writes  all  words  wrong) . 

October  19,  191 7. 

Question:  "What  is  your  trouble?"  Answer: 
"I  feel  weak  in  the  heart.  I  can't  read  much 
and  do  not  understand  what  I  read."  Counts 
fingers  and  gives  the  days  of  the  week.  Reads 
mechanically  and  with  manj^  mistakes.  Does 
not  understand  what  she  reads  and  is  not  able 
at  aU  to  give  in  her  own  words  the  substance 
of  any  written  or  spoken  paragraph.  Cannot 
write  spontaneously,  and  makes  many  mistakes 
in  writing  from  dictation  and  from  copy. 
She  hears  and  imderstands  a  great  deal  of 
what  is  told  her  but  often  makes  a  mistake  and 
is  not  able  to  correct  it.  Has  to  be  told  several 
times  to  get  up  and  open  the  door,  to  sit  down, 
etc.,  before  she  understands.  Lichtheim's  test 
is  weU  done.  She  can  tell  the  number  of  letters 
in  the  word  but  occasionaUy  will  fall  down  on 
the  syllables,  although  she  insists  that  she 
knows  what  syllables  are.  Grammatical  mis- 


takes are  made  only  in  writing  or  reading,  very 
rarely  in  speaking  spontaneously.  She  remem- 
bers and  names  objects.  There  are  alexia  and 
agraphia. 
November  28,  191 7. 

She  is  asked  to  read  the  headlines  in  an  Ital- 
ian paper  which  show  that  the  Itahans  are 
fighting  bravely  on  the  Piave  line  and  are 
holding  the  Brenta  sector  although  they  are 
outnumbered  five  to  one.  The  article  deals  with 
the  heroic  resistance  that  the  Italians  are 
making  successfully  against  their  enemies.  In 
asking  her,  first,  to  speak  spontaneously  her 
conception  of  what  has  been  read  to  her,  she 
gives  a  satisfactory^,  although  a  very  meagre 
abstract,  but  in  writing,  although  I  waited 
patiently  for  her  to  answer  for  more  than  a  half 
hour,  she  never  got  further  than  the  phrase 
"Gli  Italiano,"  which  is  incorrectly  speUed  and 
means  The  Italians.  She  said  that  she  was 
able  to  understand  thoroughly  what  she 
wanted  to  say  and  she  made  the  motions  of 
writing  perfectly,  as  can  be  seen  in  her  broken 
phrase  just  mentioned,  but  found  it  absolutely 
impossible  to  reproduce  what  she  wanted  to 
say.  This,  despite  the  fact  that  there  was 
no  paralysis  in  any  part  of  the  patient's 
body  at  any  time  during  the  long  period 
she  was  under  observation.  It  is  truly  re- 
markable the  extent  of  the  damage  which 
was  done  to  this  patient's  brain  without  pro- 
ducing paralysis.  She  continues  to  improve 
in  her  spontaneous  speech,  making  fewer 
errors,  but  occasionaUy  finding  it  very  difficult 
to  pick  out  the  word.  On  such  occasions  she 
often  substitutes  an  irrelevant  word  or  phrase 
for  the  one  she  wishes  to  use.  A  steady  improve- 
ment is  taking  place  which  is  most  noticeable 
in  her  speech  and  in  reading.  She  reads  a  good 
deal  better  but  still  makes  a  great  number  of 
mistakes  which,  however,  she  occasionaUy 
recognizes.  She  makes  but  poor  progress  in 
writing  and  still  is  as  bad  as  she  ever  was. 

A.M.,  male,  aged  19  years,  single.  Italian. 

The  patient  had  bronchopneumonia  three 
years  ago.  The  left  iris  was  operated  on  for 
cataract  when  he  was  a  baby  and  on  three 
subsequent  occasions.  Aside  from  these  two 
incidents,  the  patient  had  been  perfectly 
weU    untU    April    14,    191 7,    when    he    was 
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operated  on  for  appendicitis  at  St.  Catherine's 
Hospital,  Brookljm.  Three  days  later  he  became 
paralyzed  on  the  right  side  of  the  face,  in  the 
arm  and  leg,  and  became  unable  to  speak. 
About  two  years  ago,  the  boy  is  said  to  have 
had  an  epileptic  seizure.  The  attack  was  very 
severe  and  was  repeated  about  one  year  ago. 
These  two  epileptiform  convulsions  were  not 
foUowed  by  speech  defects  or  by  paralysis,  and 
have  not  been  repeated  to  date. 

The  patient  is  the  eldest  of  eight  children; 
all  of  the  seven  are  well  and  the  father  and 
mother  are  both  living  and  well.  The  mother 
had  two  non-induced  miscarriages. 

In  order  to  understand  the  aphasic  status 
of  this  patient,  it  is  necessary  to  know  that  he 
went  to  school  at  six,  attending  the  public 
school  until  he  was  i6  years  of  age.  When  he 
left  he  was  in  7-A,  and,  although  16  years  of 
age,  he  did  not  graduate  and  would  not  have 
graduated  imtil  six  months  later  had  he 
stayed  in  school.  He  was  not  promoted  on  three 
occasions,  partly  because  he  did  not  attend 
regularly,  and  partly  because  of  some  trouble 
with  his  left  eye,  which  was  operated  on  and 
kept  him  out  of  school  at  various  times  almost 
continuously  for  three  or  four  months.  Aside 
from  this,  however,  the  boy  was  a  truant  and 
was  urmianageable  in  so  far  as  his  attention 
to  school  duties  was  concerned.  He  was  always 
bright  and  keen  and  picked  things  up  easily, 
read  a  great  deal  of  boys'  fiction  and  news- 
papers, but  nothing  serious.  He  wrote  a  fine 
hand  and  was  able  to  compose  a  fair  letter 
to  his  friends  and  relatives.  He  spoke  Itahan 
fairly  well,  but  EngHsh  was  always  the  language 
of  choice  and  was  spoken  much  better  than 
Italian.  He  never  could  write  Italian  and,  of 
coiorse,  carmot  do  so  now.  In  fact,  this  boy 
can  be  said  to  have  had  the  average  education 
of  a  boy  who  leaves  school  in  the  grade  known 
as  7-A.  The  average  age  of  these  children  is 
12  years.  It  will  be  remembered  that  he  was 
16  when  he  left. 

Four  years  ago  he  began  to  work  in  a  shoe 
factory  where  he  stayed  for  three  months  and 
then  went  to  a  marble  works  for  seven  months, 
and  back  to  the  shoe  factory  until  recently. 
This  patient,  and  also  the  one  above  reported, 
are  right-handed,  and  have  come  from  right- 
handed  families. 


The  aphasic  status,  foUowing  the  order  of 
our  fifteen  questions,  is  as  foUows: 

1.  The  patient  cannot  speak  spontaneously 
in  ordinary'-  conversation. 

2.  Can  be  done  with  a  defect.  The  defect 
appears  to  be  mostly  in  naming  objects. 

3.  He  cannot  speak  from  dictation. 

4.  He  cannot  read  aloud. 

5.  He  can  read  to  himself  and  seems  to 
understand  what  he  reads. 

6.  The  patient  cannot  repeat  aloud  what  he 
has  read,  cannot  say  his  prayers  aloud,  but 
he  can  sing  "My  Country,  'Tis  of  Thee"  all 
through  without  a  mistake  in  the  words,  but 
when  asked  to  repeat  the  words  of  the  song, 
he  cannot  do  it. 

7.  He  can  write  spontaneously  but  uses 
wrong  words.  For  instance,  when  asked  the 
question,  "Please  write  down  what  troubles 
you  have,"  he  puts  down  the  phrase,  "I  am 
England."  When  asked  what  this  means,  he 
replies,  "I  had  appendicitis."  When  asked  to 
write  my  name,  he  wrote,  "Dr.  Frisco,"  Teddy 
Roosevelt,  was  written  "Tippery." 

8.  The  patient  can  write  the  mmibers  from 
I  to  ID.  He  can  add  up  simple  colvmins  of  figures 
and  can  write  the  days  of  the  week  and  can 
also  write  the  names  of  various  objects  which 
I  showed  him,  but  wiU  often  make  mistakes 
which  he  frequently  corrects  himself. 

9.  The  patient  can  write  onlj^  simple  things 
from  dictation,  but  leaves  out  letters  and  quite 
often  words,  and  in  Question  10,  he  wiU  do 
the  same  thing,  i.e.,  he  can  copy  from  print 
but  will  omit  words  or  letters. 

11.  The  patient  hears  and  understands 
what  he  hears. 

12.  He  sees  and  understands  what  he  sees. 
A  peculiar  reaction  which  should  be  noted  is 
one  in  which  I  asked  him  to  look  at  my  watch 
and  tell  me  what  time  it  was.  He  could  not 
do  so  in  words,  but  he  drew  a  diagram  of  a 
watch  with  13  numbers  on  it,  there  being  2 
tens,  and  then  drew  the  hands  of  the  watch  on 
the  blackboard,  so  that  the  result  of  the  dia- 
gram presented  the  correct  time,  which  hap- 
pened to  be  five  minutes  to  four. 

13.  He  is  aware  of  errors  in  both  speaking 
and  writing,  but  is  not  able  to  correct  them. 

14.  The  patient  is  able  to  tell  the  number  of 
letters  in  a  word,  but  does  not  seem  able  to 
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tell  the  number  of  syllables,  although  he 
assures  me  he  understands  what  syllables  are. 
July  2- — After  a  long  explanation  he  finaUy 
demonstrated  that  Lichtheim's  test  is  positive. 
He  was  able  to  pick  out  the  ntimber  of  letters 
and  syllables  in  many  words. 

15.  The  patient  is  practically  wordless. 
Therefore,  no  ungrammatical  uses  of  words 
could  be  made  out.  Whatever  utterances  he 
has,  and  they  are  very  few  indeed,  he  per- 
severates. 

History  after  the  Onset. — This  patient 
at  first  was  able  to  say  only  "Yes"  or  "No." 
Soon  thereafter,  however,  he  began  to  say 
words,  but  spoke  a  hopeless  jargon  and  was 
only  able  to  give  his  own  name  and  that  of 
his  father  and  several  of  his  relatives.  He  used 
"Yes"  and  "No"  properly  for  assent  and 
dissent,  but  aside  from  this  could  not  be  said 
to  have  very  much  spontaneous  speech.  He  has 
always  had  the  power  of  mimicry  very  highly 
developed  and  can  make  himself  understood  by 
various  means  in  this  way.  Ha  has  learned  to 
use  his  left  hand  very  quickly  in  writing  and 
does  fairly  well.  He  has  improved  a  great  deal, 
particularly  on  the  sensory  side,  being  able 
to  understand  a  great  many  more  things  that 
he  sees  and  hears  than  he  did  at  first.  He  still 
speaks  and  writes  a  hopeless  jargon,  however. 

This  patient  indulges  now  (9  months  after 
onset)  in  much  silly  behavior,  and  is  the  butt 
of  a  great  deal  of  ridicule  at  the  hands  of  other 
clinic  patients  because  he  spends  most  of  his 
time  trying  to  use  his  charms  on  the  clinic 
nurse.  He  comes  to  see  her  a  great  many  days 
when  it  is  not  necessary  for  him  to  attend  the 
clinic  and  has  made  himself  so  ridiculous  in 
his  attentions  to  her  that  other  patients  laugh 
at  him.  His  grasp  on  school  knowledge  and 
ciurent  events  is  poor  and  he  indvdges  in  much 
foolish  rhyming  and  grimacing. 

J.M.,  male,  36  years  of  age,  married.  Irish. 

History. — On  Friday,  December  16,  1916, 
this  patient  went  to  sleep  at  night  apparently 
perfectly  weU  and  woke  up  the  following 
morning  complaining  of  weakness  in  the  right 
arm.  There  had  been  prior  to  this  no  headache, 
no    dizziness    or    nvimbness,    and    the    weak- 


ness in  the  right  arm  was  not  accompanied 
by  any  of  these  symptoms.  Later  in  the  day 
the  patient  became  drowsy  and  finally  uncon- 
scious. His  wife  in  the  meantime  came  home 
from  a  shopping  trip  and  found  him  on  the 
floor  paralyzed  on  his  right  side.  His  eyes 
were  open  and  he  seemed  to  recognize  her, 
but  could  not  speak.  She  states  that  she  had 
been  gone  not  more  than  one  hour  and  that 
when  she  left  he  was  not  tmconscious.  The 
patient  says  that  he  was  unconscious  during 
this  hour  that  his  wife  was  gone,  but  we  have 
no  means  of  being  absolutely  sure  of  this  point. 
We  are  certain,  however,  that  he  was  not  un- 
conscious more  than  one  hour,  if  at  all. 

Previous  History. — On  March  19,  1916, 
our  patient  was  struck  by  a  street  car  over  the 
right  ear,  contusing  it  and  wounding  it  severely; 
the  right  side  of  the  face  was  also  contused. 
Immediately  after  this  injury  he  complained 
of  deafness  in  both  ears,  worse  on  the  right 
side.  FoUowing  the  injury,  he  did  not  bleed 
from  the  nose,  from  the  ears  or  into  the  eyes, 
and  is  said  at  the  hospital  where  he  was  ob- 
served not  to  have  fractured  his  skull. 

The  patient  has  led  a  very  active  life,  has 
been  a  soldier  in  the  English  army,  and  has 
been  aU  over  the  world,  most  of  the  time  in 
tropical  climates.  He  has  been  admittedly  a 
very  hard  drinker.  Venereal  infection  is  denied. 

In  order  to  understand  the  aphasic  status 
in  this  case,  it  is  necessary  to  know  that  he 
has  been  practically  illiterate,  that  he  could 
read  very  little,  and  could  write  less,  before 
the  onset  of  his  trouble.  He  was  able  to  read 
simple  articles  in  the  daily  newspapers  with 
difficulty  and  could  only  write  the  simplest 
of  letters.  The  deformity  of  the  right  pupil  is 
congenital  and  has  been  diagnosed  as  a  cata- 
ract. The  family  history  is  negative,  the  patient 
not  knowing  the  cause  of  death  of  his  parents 
and  other  relatives. 

1.  The  patient  cannot  answer  this  question. 

2.  These  questions  were  answered  weU 
although  there  is  a  slight  defect  in  the  naming 
of  the  members  of  his  family  and  the  days 
of  the  week. 

The  patient  failed  in  answering  the  3rd,  4th 
and  5th  questions. 

In  the  6th,  he  failed  also.  Although  he  can 
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carry  a  tune  perfectly  well  and  gets  many 
phrases  in  the  song,  he  cannot  be  said  to  sing 
the  words  inteUigibh'. 

In  answer  to  question  7,  the  only  thing  the 
patient  can  do  is  to  write  his  O'ma  name,  and 
very  frequently  only  his  last  name. 

8.  The  patient  can  -mite  from  i  to  10,  but 
cannot  add,  cannot  write  the  days  of  the  week 
and  cannot  WTite  the  names  of  objects  shown 
to  him. 

9.  He  cannot  write  from  dictation.  In  con- 
sidering these  last  two  tests,  it  must  be  remem- 
bered that  this  patient  is  possessed  of  a  very 
poor  quantity  and  quality  of  education  and 
some  allowance  must  be  made  for  this  lack. 

10.  The  patient  practicaUy  fails  in  doing  this 
test,  but  can  copy  his  own  name  and  his  wife's 
name  and  very  little  else. 

1 1 .  He  hears  and  understands  what  he  hears 
perfectly.  He  recognizes  the  watch  when  placed 
close  to  the  left  ear,  the  right  one  being  deaf. 
The  patient's  eyes  were  closed  in  the  watch 
test.  He  obeys  very  well  all  spoken  commands, 
provided  they  are  not  too  complicated. 

12.  He  recognizes  everything  that  he  sees; 
his  answers  are  all  correct. 

13.  He  is  weU  aware  that  he  makes  mistakes 
in  speaking  and  writing. 

14.  The  patient's  idea  of  his  difficulty  is 
that  he  tinderstands  everything  and  has  the 
mental  picture  of  what  he  wants  to  say  but 
cannot  say  it.  Lichtheim's  test  could  not  be 
made  on  this  patient  because  of  the  lack  of 
education.  He  does  not  know  what  syUables 
are  and,  therefore,  naturaUy  could  not  be  ex- 
pected to  perform  this  test  properly,  although 
he  is  able  to  teU  the  number  of  letters  in  most 
words,  particularly  words  and  names  with 
which  he  was  previously  famihar  before  the 
onset  of  his  trouble.  If  this  question  must  be 
answered,  we  should  have  to  say  that  the 
patient  has  a  correct  conception  of  his  speech. 

15.  The  patient  occasionally  misuses  what 
few  words  he  does  utter,  speaks  a  jargon  and 
is  prone  to  repeat. 

This  patient  is  subject  to  quick  changes  in 
mood,  shows  great  lack  of  interest,  drinks  a 
good  deal  and  is  very  imtidj^  and  careless  about 
personal  habits.  He  is  bad  tempered  at  times 
but  usually  smiles  and  shows  an  utter  disregard 
for  the  seriousness  of  his  condition. 


M.  G.,  female,  20  3'ears  of  age,  married,  r 
child.  Italian. 

Family  History. — The  patient's  father  and 
mother  are  h\'ing  at  45  and  39  respectively. 
The  father  is  very  alcohohc  and  beats  his  wife 
and  children,  especiaUy  when  he  is  dnmk. 
There  are  seven  brothers  and  sisters,  all  hving 
and  weU.  The  patient's  child  seems  to  be 
normal.  The  husband  denied  any  venereal 
infection  whatsoever.  The  patient  has  been 
known  to  her  husband  for  19  years,  and  whUe 
she  may  never  have  been  very  bright  or 
intelligent,  she  was  considered  a  normal 
girl  of  her  class  and  education.  She  had  a 
normal,  jolly  and  open  disposition  and  there 
are  no  seclusive  symptoms  in  her  make-up. 

History  of  the  Onset. — On  June  11,  1917, 
the  pregnancy  terminated  and  labor  began. 
Several  hours  afterward  the  attending  physi- 
cian insisted  on  a  consultant,  because  forceps 
were  deemed  necessary.  While  she  was  un- 
der anaesthesia,  two  doctors  extracted  the 
child  and  after  the  labor  both  mother  and  child 
were  apparently  in  normal  condition.  Suddenly, 
two  and  one-half  hours  later,  the  patient  was 
seized  with  a  generahzed  con\'nlsion,  particu- 
lars about  which  are  impossible  to  obtain.  For 
instance  it  is  impossible  for  us  to  know  whether 
the  convulsions  consisted  of  generahzed  tonic 
or  clonic  spasms,  or  were  limited  to  twitchings 
to  one  side.  It  is  said  that  the  patient  was 
unconscious  during  this  con\nilsion,  which 
lasted  about  one-half  hour  or  more.  A  second 
convulsion  seized  her  five  hours  later,  and  dur- 
ing the  night  several  others;  altogether  the 
patient  is  said  to  have  had  five  convulsions. 
She  was  practicaUy  unconscious  for  three  weeks 
and  during  this  time,  had  one  or  two  more 
convulsions. 

She  was  treated  during  her  unconscious 
period  for  eclampsia,  and  in  appljdng  hot 
water  bags  for  the  relief  of  the  supposed  kidney 
condition,  horrible  bums  of  a  second  degree 
were  inflicted  upon  the  patient  practicaUy 
over  the  whole  back.  At  the  end  of  three  weeks, 
when  the  patient  regained  consciousness,  it 
was  found  that  she  was  paralyzed  on  the  right 
side,  including  the  face  and  both  extremities. 
It  was  found,  also,  that  the  patient  was  prac- 
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tically  wordless,  her  utterances  being  limited 
to  the  words  "Yes"  and  "No,"  which  were 
not  always  used  properly,  as  a  means  of  assent 
and  dissent.  She  did  not  seem  to  understand 
what  was  asked  her,  and  it  was  considered  that 
she  had  suddenly  become  demented.  She  was 
taken  to  St.  Michael's  Hospital  in  Newark 
and  remained  there  for  six  weeks.  By  this  time 
the  paralysis  on  the  right  side  of  her  body  had 
cleared  up  considerably,  being  reduced  to  a 
hemiparesis.  The  speech  condition,  however, 
was  practically  not  at  aU  influenced,  and  the 
patient's  condition  has  continued  as  it  now 
presents  itself  since  then.  The  aphasic  status 
is  as  follows: 

There  is  no  answer  at  all  to  Questions  i,  2, 
and  3. 

There  is  complete  failure  in  answering 
Questions  4,  5,  and  6. 

7.  She  can  only  write  her  first  name  "  Mary  " 
and  makes  the  first  letter  of  her  second  name 
(maiden  name)  which  is  T.,  but  goes  no  further. 

Complete  failtire  in  answering  Questions  8 
and  9. 

10.  She  is  only  able  to  copy  her  written 
name.  This  should  be  considered  a  complete 
failure. 

11.  Patient  does  not  stand  up  when  asked 
to  do  so.  When  a  watch  is  held  to  her  ear,  a 
look  of  inteUigence  and  recognition  spreads 
over  her  face,  but  she  is  not  able  to  tell  what 
she  hears  or  describe,  write  or  indicate  in  any 
manner  the  name  or  use  of  the  object. 

Complete  failure  for  Questions  12, 13,  and  14. 

15.  The  patient  is  wordless  except  for  the 
words  "No,"  "Yes"  and  "AU  right,"  which 
are  not  always  correctly  used. 

It  must  be  remembered  that  this  patient 
had  an  ordinary  pubhc  school  education,  that 
she  was  able  to  read  and  write  commensurately 
with  one  in  her  position,  both  in  Italian  and 
English,  but  now  can  do  neither. 

This  patient  was  sent  to  me  for  commitment 
to  a  hospital  for  the  insane,  it  being  considered 
she  was  demented.  There  is  no  case  that  I  can 
remember  to  have  seen  or  read  of  which  can 
approach  the  depths  of  loss  of  aU  inteUigent 
speech  ftuiction  which  was  reached  in  this 
case.  She  had  absolute  aphasia  and  apraxia. 
She  did  nothing  purposefiil  with  either  ex- 
tremity of  both  sides,  in  the  absence  of  sensory 


or  motor  paralysis  and  ataxia.  She  could  obey 
no  command,  either  by  the  aid  of  mimicry  or 
imitation,  or  in  any  other  manner.  The  simplest 
and  most  primitive  suggestions  given  in  various 
ways  were  not  perceived.  She  simply  laughed 
immoderatel}^,  and  if  she  thought  the  examiner 
was  displeased,  would  cower  in  fear  or  would 
attempt  to  placate  by  guttural  and  throaty 
sounds  of  pleading. 

While  the  views  of  Wilson  are  ver\^  clearly 
set  forth,  he  seems  to  have  followed  other 
workers  in  the  field  of  aphasia  and  apraxia 
in  so  far  as  he  has  also  made  reference  to  vari- 
ous claims  of  localization,  and  quotes  diagrams 
purporting  to  explain  the  mechanism  of  the 
production  of  apraxia  and  its  localization. 
As  previously  with  aphasia,  the  statement  is 
again  made  in  the  case  of  apraxia,  that  in 
right-handed  individuals  the  lesions  causing 
both  of  these  conditions  are  to  be  found  in  the 
left  hemisphere.  This  writer  carries  the  analogy 
further  by  recognizing  also  in  apraxia,  as  in 
aphasia,  cortical,  subcortical  and  transcortical 
apraxias.  A  great  point  is  made  of  the  fact  that 
apraxia  is  alwaj^s  supracapsular  and  maj'  exist 
without  any  sort  of  paralysis  at  aU,  the  capsule 
escaping  responsibility  in  aU  cases.  WUson 
draws  a  close  analogy  between  motor  aphasia 
and  apraxia.  Indeed,  he  says  that  "in  motor 
aphasia  we  have  a  form  of  apraxia  of  the  speech 
musculatiu-e."  He  ascribes  the  loss  of  motor 
speech  to  the  inabihty  to  articulate  auditory^ 
visual,  and,  most  important,  kinesthetic  word 
images.  Agraphia  and  the  instrumental  tj^pe 
of  amusia  are  also  special  kinds  of  apraxia,  and 
he  ascribes  the  loss  of  function  in  these  cases 
to  lesions  of  the  centers  for  graphic  kinesthetic 
images,  or  the  visual  image  of  writing,  or  to 
a  loss  in  the  image  of  the  movement  for  writing 
or  playHLng  instruments.  In  other  words,  his 
ideas  of  apraxia  foUow  very  closely  the  various 
theories  of  locahzation  as  set  forth  by  Broca, 
Wernicke  and  ViUiger  in  aphasia,  and  these 
theories  are  absolutely  dependent  on  the  con- 
ception of  more  or  less  circumscribed  centers 
connected  in  each  hemisphere  and  intercon- 
nected between  hemispheres  for  the  production 
of  voluntary  motion.  This,  in  spite  of  the  fact 
that  it  has  been  impossible  to  show  by  anatom- 
ical or  pathological  investigation  that  any 
such  centers  exist  either  in  apraxia  or  aphasia. 
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Wilson,  however,  restricts  the  term  apraxia 
to  the  motor  side,  foUowing  Liepmann  in  this 
respect,  for  he  says  in  the  same  article  that 
"in  regard  to  the  lesions  which  underlie  idea- 
tional agnosia,  or  ideational  apraxia,  for  that 
matter,  there  is  little  to  be  said  that  is  definite." 
In  this  connection,  the  pathological  anatomy 
of  the  subject  of  apraxia  wih  show  by  reference 
to  the  hterature  of  cases  reported  by  Stransky'^, 
Marcuse,2i  a,nd  Pick^*  that  in  a  great  many  of 
these  cases  the  lesions  are  too  widespread  to 
be  of  any  localizing  importance.  Only  in  the 
matter  of  motor  apraxia  does  there  seem  to  be 
any  ground  for  the  belief  that  the  supra- 
marginal  and  angular  gyri  and  the  first  and 
second  left  frontal  convolutions  have  anything 
to  do  with  this  difficulty. 

The  original  case  of  apraxia  described  by 
Liepmann'*  was  one  of  motor  aphasia  and  right- 
sided  apraxia.  At  postmortem,  it  was  found 
that  the  whole  corpus  callosum  was  destroyed 
excepting  the  splenium,  that  there  were  two 
foci  of  softening  in  the  white  matter  beneath 
the  first  and  second  convolutions  of  the  left 
hemisphere,  also  that  there  was  a  large  sub- 
cortical cyst  beginning  under  the  lower  third 
of  the  postcentral  gyrus,  spreading  back 
through  the  parietal  lobe  beneath  the  supra- 
marginal  gyrus,  and  ending  at  the  posterior  part 
of  the  angular  gyrus.  Besides  these  lesions  in  the 
left  hemisphere  and  in  the  corpus  callosum, 
there  was  a  focus  of  softening  in  the  right 
hemisphere  and  in  the  internal  capsule,  and 
another  in  the  neighborhood  of  the  supra- 
marginal  and  angular  gyri.  So  that  this  case, 
which  formed  the  basis  for  the  original  concep- 
tions of  Liepmann  of  motor  apraxia,  is  very 
unsatisfactory  from  the  viewpoint  of  patho- 
logical anatomy  in  relation  to  localization. 
Most  patients  suffering  from  apraxia  have 
arteriosclerosis.  Von  Monakow^^  declares  that 
generahzed  cerebral  vascular  sclerosis  plays 
an  important  part  in  interrupting  association 
tracts  and  also  in  causing  deficient  nutrition 
to  aU  parts  of  the  cortex.  So  that  areas  of 
softening  in  any  one  of  several  spots,  due  to 
vascular  change  in  the  vessels  of  the  brain, 
may  not  entirely  explain  the  symptoms;  for 
it  is  inconceivable  that  the  defective  nutrition 
caused  by  the  arterial  changes  in  all  parts  of 
the  cortex  distant  from  the  lesions  found,  may 


not  also  help  to  explain  some  of  the  trouble. 
For  this  reason,  a  statement  by  Liepmann  in 
regard  to  apraxia  and  by  others  regarding 
aphasia,  that  these  conditions  are  more  com- 
mon in  lesions  of  the  left  hemisphere,  is  not 
borne  out  by  pathological  investigations,  be- 
cause single  lesions  in  either  condition  are  com- 
mon and  seldom  are  the  lesions  found  limited 
to  either  hemisphere  alone.  Clinically,  however, 
the  statistics  of  Liepmann  seem  to  confound 
this  statement.  These  statistics  show: 

Of  89  patients,  42  had  left  hemiplegia  and  41 
had  right  hemiplegia,  5  had  aphasia  but  no 
hemiplegia  and  one  was  purely  apraxic  only. 
In  describing  the  left  hemiplegias,  Liepmaim 
says  that  nearly  all  were  able  to  execute  given 
movements  with  the  right  non-paralyzed  arm. 
Of  41  right  hemiplegics,  20  were  apraxic  and 
there  were  14  also  aphasic,  which  demonstrates 
rather  conclusively  the  intimate  relationship 
between  these  two  conditions,  although  these 
figures  also  demonstrate  that  the  conditions 
are  not  necessarily  associated.  It  seems  rather 
to  be  deplored  that  most  of  the  cases  of  apraxia 
which  have  been  investigated  with  pathological 
findings  have  been  patients  who  were  either  old 
dementias  of  senile  or  arteriosclerotic  origin 
or  sufferers  from  alcoholic  dementia.  This  is 
especially  true  of  the  work  of  Bonhoeffer^ 
and  Pick"^.  While  it  seems  to  have  been  fairly 
definitely  proved  that  the  great  majority  of 
cases  of  aphasia  and  apraxia  occur  in  left 
hemisphere  lesions  in  right-handed  individuals, 
it  has  not  been  so  definitely  proved  that  the 
remaining  cases  of  aphasia  and  apraxia  nec- 
essarily occurred  in  individuals  who  were  left- 
handed,  and  who,  therefore,  may  have  had  a 
specially  developed  right  hemisphere.  We 
shall  be  able  to  show  several  cases  which  will 
clinically  ihustrate  this  point. 

It  is  not  absolutely  essential  to  our  con- 
ception of  speech  disturbances  or  voluntary 
movements  that  they  be  localized  in  either 
hemisphere  alone,  and  it  would  seem  that 
caution  should  be  used  in  adhering  strictly  to 
the  viewpoint  that  these  special  skilled  acts, 
of  which  speech  is  one,  have  their  correlating 
centers  almost  exclusively  in  the  left  hemi- 
sphere. In  nearly  all  of  the  reported  cases  of 
apraxia  with  autopsy,  and  in  a  great  many 
cases  of  aphasia  with  autopsy,  lesions  are  found 
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in  both  hemispheres.  It  may  be  assimied  with 
fairness  that  various  individuals  in  attempting 
to  fit  the  findings  with  their  theories  have 
unduly  emphasized  the  findings  in  the  left 
hemisphere.  It  seems  that  the  most  sensible 
view  to  take  of  the  entire  matter  is  that  the 
whole  cortex  is  indivisibly  associated  with  the 
development  of  the  function  of  speech  and  its 
expression,  and  also  with  the  development  of 
the  function  of  specialized  purposeful  move- 
ment and  its  performance.  True,  in  certain 
individuals,  the  left  hemisphere  acts  as  the 
leading  or  dominating  organ  for  the  inception 
of  these  fimctions;  but  in  a  great  many  cases, 
the  conditions  may  be  reversed.  In  this  connec- 
tion, Liepmann  has  always  denied  that  either 
one  of  the  hemispheres  is  necessaril}^  the  domi- 
nant factor  in  the  production  of  apraxia.  He 
also  denies  the  existence  of  an  apraxia  center  in 
either  the  supramarginal  or  angtdar  gyrus.  His 
contention  is  that  any  such  center  or  group 
of  centers  cannot  exist  independently  of  the 
motor  sensory  area  grouped  aroimd  the  fissure 
of  Rolando.  The  main  point  in  this  discussion 
for  him  is  the  function  of  the  corpus  caUosiun, 
particularly  that  portion  through  which  fibers 
come  from  the  anterior  central  convolutions, 
namely,  the  middle  third  of  the  corpus  caUo- 
sum.  In  illustrating  this  point,  Liepmann  calls 
attention  to  the  fact  that  in  most  cases  of 
apraxia  due  to  lesions  of  the  corpus  callosum, 
the  posterior  4th  or  5th  is  intact.  Secondly, 
cases  have  been  repeatedly  observed  in  which 
the  anterior  portion  was  destroyed  without 
apraxia  being  present,  and  thirdly,  there  is  a 
case  on  record  in  which  apraxia  has  occurred 
when  the  anterior  portion  of  the  corpus 
caUosum  was  entirely  intact. 

Bearing  on  the  point  of  stock-brainedness, 
that  is,  the  tendency  in  families  to  have  the 
left  or  the  right  hemisphere  predominating  for 
speech  and  voluntary  movement,  as  is  shown 
by  the  right-  or  left-handedness  of  such  indi- 
viduals, the  work  of  Kennedy"  may  be  of 
interest.  Before  referring  to  this  author,  it 
might  be  well  to  state  that  according  to  Liep- 
mann's  researches,  95}/^  per  cent  of  all  indi- 
viduals are  right-handed,  and,  therefore,  their 
left  hemispheres  lead  in  the  production  of 
purposeful  movements  and  in  the  utterance 
of  speech.  Kennedy  asserts  that  while  certain 


individuals  of  a  right-handed  stock  may  be 
left-handed,  in  these  individuals  the  speech 
center  is  always  in  the  left  hemisphere.  Ken- 
nedy also  applies  the  same  rule  to  individuals 
of  left-handed  stock  who  are  right-handed, 
the  leading  hemisphere  in  such  individuals 
being  the  right  one.  He  calls  on  these  obser- 
vations to  explain  the  existence  of  crossed 
aphasias,  that  is,  aphasias  occurring  in  right- 
handed  individuals  with  left  hemiplegia  and 
in  left-handed  individuals  with  right  hemi- 
plegia. The  facts  of  stock-brainedness  are 
purely  speculative  and  have  never  really  been 
proved  by  any  extensive  statistics;  neverthe- 
less, Kennedy  reports  seven  cases  as  a  basis 
of  his  conclusions,  which  it  n^ght  be  worth 
while  to  set  down  in  short  abstract  form. 

The  first  was  a  French  saHor  who  suffered 
a  very  extensive  destruction  of  the  right 
hemisphere  with  a  resulting  left  hemiplegia, 
hemianesthesia  and  hemianopsia.  This  saUor 
was  left-handed  in  ever3^hing  but  writing, 
which  he  was  able  to  do,  however,  with  either 
hand.  Although  the  lesions  in  the  right  hemi- 
sphere were  very  extensive,  there  was  no  evi- 
dence of  aphasia  at  any  time.  Kennedy 
states  that  this  man  was  the  only  member  of 
his  family  who  was  left-handed.  Nevertheless, 
the  fact  that  he  was  able  to  write  with  his 
right  hand  is  overlooked,  and  also  the  further 
fact  that  his  ambidextrous  accomplishments 
may  have  been  acquired,  and  that,  after  aU, 
the  left  hemisphere  may  have  been  the  leading 
one,  despite  the  author's  conception. 

A  second  case  is  a  young  man  of  36  who  had 
a  right-sided  hemiplegia  and  was  aphasic. 
He  was  always  left-handed  except  in  writing, 
and  was  the  only  member  of  his  family  who 
could  use  his  left  hand  for  skilled  acts.  Here 
the  same  remarks  apply  as  in  the  foregoing  case. 

A  third  case  was  a  left-handed  individual 
who  developed  a  left  hemiplegia  after  a  fractiare 
of  the  right  occipito-temporal  skuU  and  middle 
meningeal  hemorrhage.  He  was  the  only  left- 
handed  member  of  his  family.  No  aphasia 
developed.  Again,  the  remarks  made  in  the 
first  case  are  pertinent. 

The  fourth  case  is  a  right-handed  girl  who 
had  severe  left-sided  attacks  of  epilepsy  fol- 
lowed by  severe  but  transient  hemiplegia  and 
aphasia.  This  girl's  mother  and  father  were 
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left-handed  and  the  inference  is  that  her 
speech  centers  were  in  the  right  hemisphere 
which,  according  to  Kennedy's  theory,  should 
also  have  been  the  leading  hemisphere  for  all 
sorts  of  skilled  movements.  Whether  these 
cases  are  illustrations  of  the  theory  of  stock- 
brainedness  or  whether  they  are  merely 
examples  of  the  point  Hughlings-Jackson  so 
often  made,  that  no  particular  hemisphere 
has  the  exclusive  function  of  the  speech 
mechanism,  is  a  salient  point. 

The  fifth  case  occurred  in  a  young  man  who 
suffered  from  complete  aphasia  for  ten  days 
foUo-nong  a  right  subtemporal  decompression 
for  a  right-sided  subcortical  Rolandic  glioma. 
This  patient  was  right-handed,  but  two 
brothers  were  left-handed,  and  it  is  presumable 
that  Kennedy  wished  to  impty  that  in  this 
individual  the  right  hemisphere  was  the  lead- 
ing one  for  speech. 

The  sixth  case  was  a  woman  of  67  who, 
following  a  cerebral  hemorrhage,  had  a  left 
hemiplegia  with  mixed  aphasia.  She  was 
right-handed,  but  her  mother,  brother  and  a 
daughter  were  left-handed;  so  that  presumablj'' 
the  right  hemisphere  in  this  individual  was  the 
leading  one  for  speech. 

The  seventh  case  was  one  of  left  hemi- 
paresis,  hemianassthesia  and  hemianopsia  with 
no  aphasia.  He  had  been  left-handed  all  his 
life  and  was  ambidextrous  in  regard  to  writing. 
The  rest  of  his  family  were  right-handed  and 
so  presumably  the  left  hemisphere  should 
have  been  dominant  for  speech  in  this  uidi\^d- 
ual. 

The  fallacy  of  this  sort  of  observation  can 
readily  be  seen  when  attention  is  caUed  to 
the  fact  that  a  great  many  cases  of  right 
hemiplegia  occur  without  any  sort  of  speech 
defect  whatsoever,  regardless  of  whether  the 
individual  is  right-handed  or  not.  We  have 
all  seen  this  a  number  of  times.  Some  support 
is  given,  clinically  at  least,  to  Jackson's  con- 
ception that  it  is  not  essential  for  either  hemi- 
sphere to  be  the  dominant  one  for  the  produc- 
tion of  speech  or  purposeftd  voluntary  move- 
ments. The  following  cases  will  tend  to  illus- 
trate, cUnicaUy,  the  difficulty  and  the  dangers 
of  ascribing  too  much  importance  to  the  accu- 
rate localization  of  the  speech  mechanism  in 
either  hemisphere  alone: 


E.G.,  male,  51  jeaxs  of  age,  single. 

History. — He  was  taken  on  the  14th  of 
November,  1917,  at  10:30  a.m.  from  a  saloon 
by  an  ambulance  sturgeon  from  the  Kings 
County  Hospital.  "WTule  standing  at  the  bar 
he  had  suddenly  become  unconscious  and  had 
fallen  to  the  grovmd.  He  had  had  no  prodromal 
signs  of  any  description.  When  he  was  brought 
to  the  hospital,  he  was  unconscious,  tem- 
perature 99,  pulse  96,  and  respiration  18.  He 
remained  unconscious  for  two  days  and  the 
blood  count  and  urine  taken  immediately 
were  negative.  The  blood  pressure  was  125 
systoHc  and  70  diastoUc.  The  outlines  of  the 
discs  were  blurred  and  showed  some  edema  and 
the  vessels  were  congested.  He  had  no  con- 
vulsions during  this  time,  and  at  the  end  of 
the  second  day  he  could  be  aroused  only  with 
extreme  difficulty,  would  open  his  eyes,  but 
could  not  speak  a  word.  He  moved  his  right 
arm  and  leg,  but  the  left  arm  and  leg  were 
completely  paralyzed  and  flaccid.  The  Marie- 
Foix  sign  was  present  on  the  left  side  and  there 
was  an  Oppenheim  and  Babinsld  sign  on  the 
left  side  with  clonus.  The  left  abdominals  were 
gone  and  che  left  side  of  the  face  was  parali^zed. 
The  tongue  deviated  to  the  left  and  the  uvula 
somewhat  to  the  right.  The  pupHs  were  normal 
in  every  respect  although  somewhat  dilated. 

On  the  evening  of  the  second  day  he  had  a 
nosebleed  and  the  sight  of  the  blood  started 
him  speaking,  indistinct^  however.  He  spoke 
a  senseless  jargon  which  could  not  be  under- 
stood at  aU.  A  Wassermann  taken  of  the 
blood  at  this  time  came  back  negative.  This 
was  repeated  three  times  and  found  negative 
each  time.  There  is,  however,  the  history  of  a 
chancre  twelve  years  ago  vnth  treatment  at 
Hot  Springs  by  mercury  and  inunctions,  for 
a  period  of  about  two  months.  Further  ques- 
tioning brings  out  the  fact  that  he  had  an 
attack  of  palsy  on  the  right  side  of  the  body 
three  j'cars  ago  from  which  he  recovered  entire- 
ly at  the  end  of  two  weeks,  having  had  at  no 
time  any  speech  defect  whatsoever,  although 
the  attack  was  initiated  by  a  period  of  uncon- 
sciousness lasting  several  hours. 

This  patient  played  ball  and  did  his  mechan- 
ical work  alwaj^s  with  his  left  hand  and  favored 
his  left  hand  in  doing  ah  sorts  of  skUled  acts, 
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except  writing.  He  always  wrote  with  his  right 
hand  and  wrote  a  very  fine  hand.  Spinal 
puncture  was  denied. 

When  the  patient  said  his  first  words  at  the 
end  of  the  second  day  he  could  not  make 
himself  understood  at  all.  A  day  or  two  later 
he  could  use  "Yes"  and  "No"  for  assent  and 
dissent  and  could  give  his  name.  Shortly  after 
this  he  tried  to  give  a  description  of  his  accident 
in  halting,  stumbling  phrases  with  great  diffi- 
culty and  made  many  mistakes  which  he,  how- 
ever, immediately  recognized  and  tried  to  cor- 
rect. He  wrote  a  good  account  of  his  whole 
trouble  without  difficulty;  heard  and  under- 
stood what  he  heard,  saw  and  understood  what 
he  saw,  and  did  Lichtheim's  test  well,  both  for 
letters  and  syllables.  He  could  read  spon- 
taneously and  from  dictation,  understood 
what  he  wrote  and  could  write  from  copy.  He 
understood  perfectly  what  was  read  to  him  or 
what  he  himself  read,  but  became  lost  in  a 
meaningless  jumble  of  phrases  when  he  at- 
tempted to  speak.  He  was  very  much  excited 
and  very  much  upset.  He  was  encoiu-aged  to 
write  and  to  read  aloud,  and  the  improvement 
in  him  grew  quite  rapidly,  so  that  at  the  end 
of  a  week  he  could  make  himself  understood 
although  his  vocabulary  was  still  quite  limited. 

On  November  27,  two  weeks  after  the 
accident,  he  had,  to  all  intents  and  purposes, 
recovered  entirely.  He  could  read  and  speak 
well,  and  the  paralysis  on  the  left  side  had 
improved  synchronously  with  the  improvement 
in  speech.  The  physical  signs  on  the  left  side 
had  disappeared  entirely,  and  the  patient  was 
discharged  apparently  perfectly  well. 

R.  B.,  male,  aged  29,  married. 

He  came  to  the  Vanderbilt  Clinic  May  11, 
191 7,  complaining  of  paralysis  of  the  left  side 
of  the  body,  including  the  face,  arm  and  leg, 
the  loss  of  memory,  and,  as  his  wife  expressed  it, 
"foolishness."  This  condition  had  lasted  three 
months  and  has  remained  stationary. 

History. — On  December  17,  1915,  one  and 
a  half  years  before  the  onset  of  his  present 
trouble,  he  was  hit  by  an  automobile  in  the 
lower  spine.  He  was  thrown  to  the  ground  and 
was  imconscious  for  two  hours.  He  was  taken  to 
Bellevue  Hospital  where  an  x-ray  and  blood 


examination  showed  nothing  in  the  way  of 
fracture,  dislocation,  or  disease.  He  was  dis- 
charged from  the  hospital  with  a  diagnosis  of 
contusion  of  the  spine,  and  was  returned  to  his 
home  practically  well,  excepting  for  a  soreness 
in  the  lower  dorsal  region  when  he  bent  for- 
ward. This  pain  in  the  back  persisted  for  sev- 
eral months  and  finally  disappeared.  For  two 
months  before  the  actual  onset  of  this  trouble, 
the  patient  complained  of  headaches  and  vomit- 
ing nearly  every  day,  usually  at  night  after  his 
supper.  During  this  time,  too,  his  general 
disposition  seemed  to  undergo  a  change.  He 
was  unusually  irritable  and  restless,  and  gave 
way  to  explosive  outbursts  of  temper.  He  did 
not  complain  at  any  time  of  dizziness,  nor  did 
he  have  perversions  or  subjective  changes  of 
sensation  in  any  of  his  limbs.  There  was  no 
numbness  or  weakness  and  never  any  dis- 
turbance of  speech  during  this  prodromal 
period  of  two  months  before  the  onset  of  his 
aphasic  condition. 

The  patient's  wife  says  that  he  has  never 
been  ill,  and  he  says  he  has  never  sviffered 
from  any  venereal  infection  and  that  for  a 
niomber  of  years  he  had  been  in  the  habit  of 
drinking  about  one  pint  of  beer  a  day.  They 
have  had  two  children,  both  of  whom  are  well. 
The  wife  never  had  any  miscarriages. 

It  is  well  to  note  the  early  history  of  this 
patient.  He  was  bom  in  New  York  City, 
began  school  at  the  age  of  six  and  graduated 
at  the  age  of  14.  He  was  bright  and  was  pro- 
moted regularly,  but  was  never  very  fond  of 
attending  school.  After  graduating  he  went 
to  La  Salle  Academy  for  one  year  and  quit 
soon  after  his  father  died  in  order  to  go  to  work. 
The  only  foreign  language  which  he  ever  tried 
to  study  was  French  for  one  year  at  La  Salle 
Academy.  It  cannot  be  said  that  he  ever  reaUy 
knew  any  French,  and  he  forgot  what  he  did 
know  long  before  the  onset  of  his  trouble.  He 
was  always  considered  a  fairly  good  singer. 
He  never  had  any  musical  education,  either 
vocal  or  instrumental.  He  was  always  rather 
wild,  and  preferred  to  dance  and  play  pool 
rather  than  study  while  he  was  at  high  school. 
He  always  preferred  mechanical  work  to  study 
of  any  kind.  He  never  read  anything  except 
newspapers,  and  can  be  said  to  have  had  only 
an   ordinary   public   school   education.    Even 


3° 


Aphasia  and  Associated  Speech  Problems 


mechanically,  however,  he  was  never  very 
skilled  and  was  only  a  laborer  in  the  highways 
department  of  this  city  when  attacked  by  his 
present  trouble.  He  and  all  his  family  are 
right-handed. 

Onset. — -This  patient  was  in  the  habit  of 
going  to  work  at  night  as  a  watchman.  At 
I  o'clock  his  actual  work  was  finished  and  from 
then  until  7  o'clock  in  the  morning  it  was  his 
custom  to  sit  on  a  chair  or  pass  the  time  as 
best  he  could.  It  is  definitely  known  that 
imtil  I  o'clock  on  the  morning  of  February  25, 
1 91 7,  he  had  been  in  his  usual  health;  in  fact, 
for  a  few  days  before  the  onset  he  had  had  no 
headaches,  no  vomiting.  Nothing  is  knowTi 
of  what  occurred  to  him  after  i  o'clock  on  this 
particular  night,  and  he  himself  is  not  able  to 
explain,  excepting  that  he  sat  down  to  rest 
and  to  sleep  until  morning.  He  was  not  seen 
again  and  nothing  is  definitely  known  about 
him  until  a  chauffeur  found  him  unconscious 
on  the  floor  about  7:30  a.m.  It  is  known 
positively  that  he  was  imconscious  for  an  hour 
thereafter.  When  he  regained  consciousness 
he  did  not  speak  for  more  than  a  week.  He  was 
absolutely  wordless.  During  the  second  week 
he  began  to  call  his  wife  by  name  (May),  then 
his  boy  WUhe,  and  finally  his  sister  Hannah. 
He  could  say  "Yes"  and  "No,"  but  did  not 
alwajj's  use  the  words  properly;  and  he  could 
ask  for  a  drink.  During  the  second  week  he 
was  very  bad  tempered.  He  remained  in 
BeUevue  Hospital  for  three  weeks  and  during 
this  period  he  could  say  no  more  than  what 
has  just  been  mentioned.  He  was  five  weeks 
in  the  City  Hospital  and  here  he  improved 
physicall}'  and  was  able  to  get  up  and  walk, 
but  mentally  he  has  remained  practicaUy  the 
same  as  now.  He  has  added  but  very  Uttle  to 
his  speech  and  the  condition  has  practically 
continued  the  same  since  the  onset. 

The  aphasic  status,  in  the  order  of  oiur  fifteen 
questions,  is  as  follows: 

1.  "Cold — none — stroke — speech."  "I  do 
not  know."  In  other  words,  there  is  no  spon- 
taneous speech. 

2.  Counts  aU  fingers,  then  says  "Two." 
Asked  how  many  fingers  on  both  hands,  says 
"Four."  "WiUie,  Annie,"  says  "Maggie"  then 


"May,"  and  then  mentions  the  name  of  his 
niece,  "Gene\'ieve."  He  was  asked  to  Umit  his 
answer  to  the  members  of  his  immediate  family. 
He  included  his  sister  and  niece  (Hannah  and 
Genevieve),  and  made  a  mistake  at  first  in 
mentioning  his  wife's  name,  so  that  we  may 
consider  this  a  defective  answer. 

Asked  to  name  the  days  of  the  week,  he 
said  "August"  and  the  second  time  "Septem- 
ber," which,  of  course,  makes  this  an  absolute 
failure. 

Asked  what  an  inkw^ell  was,  he  responded 
"ink."  Pointing  to  a  yellow  sheet  of  paper  and 
asking  for  the  color  and  the  name  of  the  page, 
he  answers,  "paper."  Pointing  to  a  magazine, 
his  answer  is  "book."  Pointing  to  a  rubber 
stopper  in  a  bottle,  his  answer  is  "ceUuloid." 
Pointing  to  a  blotter,  he  says  "boUer." 

When  asked  to  name  the  mmiber  of  chairs 
in  the  room,  he  gets  up  to  close  the  door. 
When  asked  the  color  of  his  tie,  he  says  "blue, " 
then  says,  "I  don't  know."  (The  color  of  his 
tie  was  black.) 

3.  He  cannot  speak  from  dictation. 

4.  He  cannot  read  aloud  what  is  printed. 

5.  When  asked  to  read  to  himself  from  a 
newspaper  article,  he  gets  up  to  look  for  a 
piece  of  chalk  and  finaUy  asks  for  the  chalk  by 
name.  The  only  thing  which  he  can  read  is 
his  own  name,  that  of  his  uofe  and  child  and 
ver\'  httle  else.  He  does  not  understand  what 
he  reads,  even  though  the  article  is  a  simple 
one. 

6.  He  cannot  recite  his  prayers,  with  which 
he  was  previously  very  famihar.  Carmot  sing 
his  favorite  song,  which  was  "River  Shannon." 
Cannot  even  hum  it  or  whistle  it  tunefully. 
Tone  and  cadence  are  missing  from  the  whist- 
ling and  humming. 

7.  He  cannot  write  spontaneously  except 
his  own  name  and  his  viofe's  name.  He  occa- 
sionally attempts  to  write  to  friends  and  the 
result  is  a  hopeless  jumble  and  jargon.  It  is 
interesting  to  note  that  when  he  wrote  to  his 
wife  from  the  hospital  he  alwaj^s  addressed 
her  by  her  maiden  name. 

8.  Writes  from  i  to  10.  He  cannot  write 
the  daj's  of  the  week  nor  the  date.  Does  in- 
correctl}^  even  simple  sums.  Cannot  subtract 
and  cannot  mvdtiply  or  di'vide. 

9.  Cannot  write  from  dictation. 
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10.  Cannot  copy  printing  or  writing.  When 
asked  to  copy  a  simple  sentence  from  a  maga- 
zine he  answers  by  writing  his  name. 

11.  He  hears  but  does  not  understand  what 
he  hears. 

12.  He  sees  but  does  not  understand  what 
he  sees. 

13.  He  is  apparently  not  aware  of  errors 
made  in  writing  or  speaking.  He  seems  unable 
to  say  definitely  whether  he  makes  mistakes 
or  not.  Certainly  he  does  not  correct  them  when 
made. 

14.  He  appears  to  have  no  conception  of 
his  speech  as  tested  by  Lichtheim's  test.  He 
cannot  tell  how  many  syllables  or  letters  there 
are,  by  any  means  of  indication,  in  any  words, 
not  even  his  name.  Occasionally  he  can  tell  the 
number  of  letters  in  his  name  and  in  the  name 
of  the  president  of  the  United  States,  but  he  is 
not  always  correct.  He  has  at  no  time  been 
able  to  tell  us  the  number  of  syllables  in  any 
given  word  correctly  several  times  in  succes- 
sion. 

15.  He  misuses  words;  he  is  ungrammatical 
out  of  proportion  to  his  education.  He  repeats 
fixed  phrases  and  when  he  does  speak  or  ■wTite, 
it  is  a  hopeless  jargon. 

The  family  history  in  this  case  is  very 
interesting.  His  father  is  dead,  cause  not  known. 
The  mother  died  at  the  age  of  43  from  an  attack 
of  apoplexy,  after  an  iUness  lasting  only  three 
days.  The  onset  in  the  mother's  case  was  very 
sudden  and  she  never  regained  consciousness, 
so  that  the  supposition  is  that  she  had  a  cere- 
bral hemorrhage.  The  rest  of  the  family  con- 
sists of  two  sisters.  One  of  them  is  perfectly 
well  physically  and  mentally.  The  other,  aged 
32,  had  a  right-sided  apoplectic  seizure  two 
years  ago  without  a  defect  in  speech  of  any 
kind  whatsoever.  She  did  not  make  a  good 
recovery  from  this,  although  she  improved 
somewhat  until  three  weeks  ago,  when  she 
had  a  second  similar  right-sided  attack  of 
hemiplegia.  The  Wassermann  is  negative  in 
both  the  sister  and  patient,  the  patient  ha\'ing 
had  numerous  spinal  fluid  and  blood  Wasser- 
manns  performed  at  Bellevue  Hospital  and 
here,  all  of  them  negative. 

The  physical  examination  shows  the  usual 
symptoms  of  a  profound  left  hemiplegia. 

NOTE;  In  both  of  these  cases  the  ascendants  were  right-handed. 


CHAPTER   rV 

The  conceptions  of  the  development  of 
speech  and  the  mechanism  of  its  production 
are  intimately  bound  up  ■with  the  problem  of 
the  cause  of  voluntary  movements  and  the 
development  of  purposeful  skilled  acts.  Psy- 
chologists have  taught,  and  cUnicians  have 
followed  their  lead  in  teaching,  that  the  idea 
of  a  movement,  whether  it  be  the  idea  of  a 
movement  of  speech  or  any  of  the  other  pur- 
poseful movements,  exists  in  consciousness  and 
precedes  the  execution  of  the  act.  This  is 
particiolarly  brought  out  by  William  James  " 
whose  conception  is  that  among  the  sensations 
produced  by  a  movement  there  are  some  which 
are  caused  by  stimulation  of  sense  organs  not 
located  in  the  moving  members.  These  sensa- 
tions are  called  by  James  remote  sensations, 
and  they  are  not  the  constant  and  variable 
results  of  the  movement.  For  instance,  "the 
eyes  may  close  or  turn  to  one  side  and  the  ears 
may  be  filled  with  the  noise  of  other  things." 
But  what  he  calls  resident  sensations  are  the 
muscular  and  cutaneous  sensations  which 
originate  in  the  moving  member  and  are  con- 
stantly necessary  for  a  given  movement.  It 
is  these  kinesthetic  sensations,  according  to 
the  psychologists,  which  give  us  the  knowledge 
of  our  movements  and  constitute  the  ideas  of 
movement.  In  other  words,  to  will  a  movement 
is  to  bring  into  consciousness  the  kinesthetic 
memories  of  such  a  movement.  The  idea  of 
the  movement  must  be  present  before  the  will 
can  work  on  it  and  the  voluntary  act  follow. 
Therefore,  given  the  kinesthetic  or  sensory 
image  of  the  movement  and  how  it  is  going 
to  feel,  the  next  step,  according  to  this  psy- 
chological conception,  is  the  performance 
of  the  actual  movement  itself.  This  idea  is 
brought  out  in  the  words  of  William  Mac- 
Dougall:'"  "The  kind  of  idea  that  tends  to 
issue  most  directly  in  action  is  the  idea  of  a 
movement,  the  kinesthetic  idea."  This  is 
illustrated  by  the  author  in  the  case  of  the 
beginner  in  golf  who  is  coached  in  addressing 
the  ball  by  an  expert.  We  quote:  "The  expert 
commands  a  readjustment  of  this  and  that 
limb,  of  the  trunk  and  head,  until  the  proper 
attitude  is  struck,  and  it  is  the  learner's  task 
to  combine  the  kinesthetic  impressions  which 
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this  attitude  jields  to  a  single  percept  tiiat  can 
be  produced  on  future  occasions.  Frequent 
repetition  of  such  a  series  of  movements  tmder 
similar  conditions  resixlts  in  their  becoming 
what  is  called  secondarily  automatic." 

Manj^  authors,  particularly  Liepmann,  have 
persisted  in  placing  this  area  for  the  reception 
of  kinesthetic  impressions  in  the  motor  cortex 
and  in  connection  mth  speech  production; 
others,  including  Dejerine,  as  we  have  already 
seen,  have  placed  the  area  for  the  reception 
of  the  kinesthetic  images  of  speech  in  the  left 
third  frontal  convolution.  We  hope  we  have, 
however,  succeeded  in  throwing  a  great 
deal  of  doubt  on  the  proposition  that  this  area 
of  the  brain  possesses  this  ftmction,  as  applied 
particularly  to  speech.  We  have  adduced  con- 
siderable pathological  and  anatomical  proof 
against  this  conception  in  the  work  of  ISIarie, 
Moutier  and  others  already  quoted.  Psychologi- 
cally, the  conceptions  of  MacDougall  and  other 
psj-chologists  have  been  disproved  by  Wood- 
worth.^^  In  his  experiments,  the  subjects  used 
were  young  adults,  two  women  and  eleven  men, 
nearly  aU  of  them  persons  possessed  of  psj^- 
chological  training.  The  experiment  consisted 
in  requesting  these  indixaduals  "to  make  given 
movements  with  some  preliminarj,^  hesitation, 
and  to  note  the  condition  of  mind  that  preceded 
the  movement.  He  was  to  note  particularly 
•what  imagery  appeared;  and  in  the  case  of 
motor  images  he  was  asked  to  compare  them 
with  the  sensations  resulting  immediately 
afterwards  from  the  actual  movement."  Stress 
was  laid  on  the  necessity  for  the  slow  perform- 
ance of  movements  so  that  imagery  would 
be  given  more  time  to  appear.  Prompt  move- 
ments were  also  made  which,  however,  were 
less  often  accompanied  by  any  sort  of  imagery. 
The  movements  consisted  of  opening  the 
mouth,  wagging  the  jaw,  winking  and  closing 
the  eyes,  flexing  or  supporting  the  fingers, 
flexing  the  foot,  opening  and  closing  scissors, 
forceps  or  manipulation  of  the  dynamometer. 
In  some  cases  a  choice  of  various  movements 
was  allowed;  for  instance,  the  hand  was  to 
touch  any  part  of  the  bod}'  or  an  object  in  the 
foreground.  The  fimgers  were  to  be  flexed  or 
extended,  or  a  reaction  was  to  be  made  to  a 
sound  with  either  the  hand  or  the  foot. 

"The  results  of  128  single  introspections  of 


the  conscious  preliminaries  of  volimtary  move- 
ments showed: 

27  gave  kinesthetic  imagery. 

27  gave  ^dsual  imagery. 

17  gave  imager}^  of  other  kinds. 

30  gave  only  peripheral  sensations. 

27  gave  an  absence  from  the  field  of  at- 
tention of  all  sensorial  elements,  whether 
external  impressions  or  images. 
"In  55  per  cent  some  sort  of  imagery  oc- 
curred, but  kinesthetic  imagery  occurred  in 
only  21  per  cent  and  it  was  marked  or  'ade- 
quate' in  only  9  per  cent.  In  nearly  half  of  the 
cases  no  imagery  whatsoever  occurred,  and  in 
presumably  only  one-tenth  of  the  cases  were 
the  images  'fair  representations  of  the  actual 
sensations  of  movement.'  " 

Pertinent  to  this  discussion  are  the  experi- 
ments which  Woodworth  made  on  himself, 
as  a  result  of  which  he  reaches  the  conclusion 
that  consciousness  does  not  play  an  important 
part  in  the  establishment  of  complete  voluntary 
control.  Woodworth  was  unable  to  detect  any 
kinesthetic  imagery  in  attempting  to  establish 
complete  voluntary  control  of  the  isolated 
movement  of  extension  and  flexion  of  the  great 
toe  separate  from  that  of  the  other  toes.  Quot- 
ing again  from  the  author,  he  says:  "I  infer 
from  the  results  of  Bair  combined  with  my  own, 
that  even  in  first  getting  control  over  a  par- 
ticular movement,  at  least  in  the  case  of  adults, 
the  kinesthetic  image  of  that  movement  is 
neither  a  necessary  nor  a  sufficient  condition." 
The  author  calls  attention  to  the  fact  that  the 
child  is  equipped  hj  nature  with  a  large  store 
of  "definite  reactions,  defensive,  locomotory, 
nutritional,  vocal,  ocular,  facial,  as  well  as 
with  what  seem  more  random  movements  of 
the  arms  and  legs.  These  reactions  necessarily 
occur  first  -without  the  child's  foreknowledge 
or  intention;  but  having  thus  occurred  they 
enter  into  the  developing  system  of  his  thoughts 
and  desires;  they  become  associated  -n^th  other 
things,  and  this  is  the  process  by  which  the 
child  acquires  control  of  his  motor  inheritance. 
The  question  is  whether  the  first  associations 
are  formed  between  the  movements  and  the 
feelings  and  images  of  them,  or  whether  the 
child's  first  desire  for  a  movement  is  the  desire 
to  feel  it  again."  That  this  is  not  necessarily 
so  is  evidenced  by  a  number  of  observations, 
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one  of  which  is  reported  by  Kirkpatrick."  A 
child  who  was  17  months  old  and  had  not 
learned  to  walk,  one  day  became  interested 
in  a  pair  of  cuffs  which  had  been  left  by  her 
father  on  a  table.  Creeping  to  the  table  the 
child  pxilled  herself  up,  reached  for  a  cuff 
with  one  hand  and  put  it  on  her  other  wrist, 
thus  standing  alone  for  the  first  time.  Now  she 
placed  the  other  cuff  on  her  other  hand  and 
walked  across  the  room.  When  the  cuffs  were 
taken  from  her,  she  refused  to  walk  any 
longer  and  it  was  only  after  a  pair  were  given 
her  that  she  resumed  the  new-found  act  of 
walking,  which  she  continued  to  use  even  after 
the  aiffs  were  taken  away  from  her  a  few  days 
later. 

Instances  of  children  who  have  learned  to 
walk  suddenly  are  numerous;  for  instance, 
my  own  first  boy  did  not  walk  although  he 
was  15  months  old.  Suddenly  one  day  he 
straightened  up  from  the  floor  and  walked 
unaided  for  fully  16  feet.  His  aunt  screamed 
with  surprise  and  pleasure,  and  the  boy  imme- 
diately sat  down  and  did  not  walk  again  until 
two  weeks  later.  On  this  occasion  some  noise 
in  the  street  attracted  him  and  he  lifted  him- 
self up  by  the  window  siU,  stood  there  looking 
into  the  street  and  then  turned  arotand  and 
walked  across  two  rooms  to  his  mother. 
These  cases  certainly  show  that  kinesthetic 
images  are  not  always  the  first  thing  to  be 
associated  with  movements,  and  that  they  do 
not  necessarily  precede  them.  These  acquired 
skilled  acts,  however,  having  once  been  mas- 
tered, the  interest  passes  on  to  others.  There 
probably  is  not  much  doubt  that  the  initial 
acquiring  of  movements  becomes  the  property 
of  the  child  accidentally. 

Dexter'  observed  the  progress  made  by  a 
child  in  the  coordination  of  movements.  He 
noticed  that  this  child  one  day  happened  to 
put  his  hand  into  his  mouth,  seemed  pleased 
and  attempted  to  do  it  again.  The  following 
day  he  succeeded  a  number  of  times  and  in  a 
few  weeks  had  the  movement  completely  under 
control.  Woodworth,  in  detailing  this  case, 
feels  that  it  is  impossible  to  conceive  that 
the  movement  of  the  child's  arm,  when  it  had 
accidentally  put  its  hand  into  its  mouth,  was 
accompanied  by  any  particularly  different 
sensations   or  impressions   from   other  move- 


ments which  it  had  attempted  prior  to  this  of 
a  similar  character.  Later,  the  sensations  in 
the  mouth  having  given  pleasure,  they  be- 
came associated  with  the  motor  innervation 
and  thus  the  movement  finally  became  a 
voluntary  one.  This  may  be  the  genesis  of 
a  number  of  voluntary  movements.  The 
same  argument  is  applied  to  the  matter 
of  visual  and  auditory  images,  the  author 
insisting  that  the  eye  movements  illustrated 
by  stimulation  of  the  visual  cortex  and  the 
movements  of  the  head  in  hearing  due  to 
stimulation  of  the  auditory  cortex  may  occur 
quite  independently  of  the  motor  area.  For 
instance,  it  is  a  fact  that  if  the  coordinating 
center  for  eye  movements  is  stimulated,  even 
if  the  motor  area  for  the  eyes  has  been  cut  off, 
the  eyes  will  turn  in  the  direction  of  visual 
stimulation.  This  would  seem  to  preclude  the 
necessity  of  these  movements  depending  on 
kinesthetic  images.  This  line  of  reasoning  also 
applies  to  the  turning  of  the  eyes  towards  a 
source  of  sound,  this  movement  also  occurring 
on  stimulation  of  the  auditory  area  when  the 
motor  and  visual  areas  are  destroyed.  Import- 
ant for  the  production  of  voluntary  movements, 
however,  according  to  Woodworth,  is  the  sensa- 
tion of  the  initial  position  of  a  member,  since 
the  movement  will  differ  according  to  the 
initial  position.  If  a  hand  is  in  the  position  of 
flexion,  that  position  must  be  sensed  in  order 
to  determine  the  initiation  of  movement  in 
response  to  stimuli.  If  the  knowledge  of  the 
position  of  the  hand  were  lacking,  the  result 
would  be  indecision.  Sherrington"*  has  shown 
that  by  cutting  the  afferent  fibers  from  the 
muscles  in  monkeys,  indecision  and  ataxia  of 
movement  occur.  There  will  be  over-reaching 
or  premature  stopping.  This  special  sense  of 
the  position  of  the  limb  prior  to  the  initiation 
of  movement  may  not  come  into  consciousness 
and  it  may  be  in  a  large  measure  reflex,  but  in 
deliberately  preparing  to  make  a  movement 
this  sensation  of  position  is  absolutely  essential. 
Woodworth's  conclusions  are,  therefore,  first, 
that  a  kinesthetic  image  does  not  occur  as  the 
adequate  determinant  of  voluntary  movement. 
Second,  he  denies  the  existence  of  any  image  at 
all  as  such  a  determinant,  and  third,  he  insists 
that  the  field  of  attention  just  prior  to  the 
movement  is  often  inadequate  as  a  "distin- 
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gmshing  mark  of  the  movement."  He  fiirther 
states  that  the  "intention"  is  not  alwaj^s 
present  and  is  seldom  felt  in  the  field  of  atten- 
tion at  the  moment  just  preceding  the  innen'a- 
tion  of  the  movement.  According  to  this  author, 
then,  the  proprioceptive  sensation  of  position 
of  a  limb  is  vital  to  the  occurrence  of  voluntarj^ 
movement.  In  passing,  attention  is  called  to 
the  fact  that  the  cerebellum  is  the  great  pro- 
prioceptive organ.  Referring  to  his  experiments, 
Woodworth  found  that  in  a  great  majority'  of 
cases  the  condition  of  mind  preceding  the 
movement  was  almost  blank.  He  saj-s  that  the 
"complete  determinant  of  a  voluntarj''  motor 
act,  that  which  specifies  exactly  what  act  it 
will  be,  is  nothing  less  than  the  total  set  of  the 
nervous  sj'stem  at  the  moment.  The  set  is 
determined  partly  bj'  factors  of  long  standing, 
instincts  and  habits,  partly  by  the  sensations 
of  the  moment,  partly  bj'  recent  perceptions 
of  the  situation  and  by  other  thoughts  lateh' 
present  in  consciousness.  At  the  moment, 
however,  these  factors,  though  thej'  contribute 
essentially  to  the  set  of  the  nervous  system, 
are  for  the  most  part  present  in  consciousnsss 
as  a  background  or  fringe,  if  at  aU,  while  the 
attention  is  occupied  by  the  thought  of  some 
change  to  be  affected  in  the  situation." 

All  this  is  quoted  in  refutation  of  the  theor\^ 
set  forth  by  Wilson  in  explaining  apraxia. 

On  page  192  of  the  31st  Volume  of  Brain 
appears  the  following  exhibition  by  this  author 
of  the  theor}^  of  the  production  of  apraxia 
which  is  taken  from  Kleist.'^  The  instance,  as 
quoted  by  WHson,  is  that  of  the  sight  of  a  rose, 
"suggesting  the  idea  of  my  taking  it  and  put- 
ting it  in  my  buttonhole."  In  this  scheme  the 
diagram  of  Wernicke  is  used.  "The  5  stands 
for  a  \-isual  impression,  the  A  would  stand  for 
the  intimately  associated  idea,  namely,  the 
rose.  The  Z  is  the  ideational  connection  sug- 
gested by  the  idea  of  the  rose  which  is  to  put 
the  rose  in  my  buttonhole.  Finally,  m  is  the 
idea  of  the  movement  which  is  to  work  out 
the  aim  or  object  of  the  idea  of  plucking  the 
rose."  Now,  the  author  says,  follow  the  actual 
iDner\'ation  of  the  motor  senson.^  area  and  the 
completion  of  the  act.  In  the  Ught  of  Wood- 
WQrth's  experiments  and  the  %aews  which  he 
lays  down  as  a  result  of  the  same,  one  can  see 
that  this  generally  accepted  scheme  or  diagram 


explanatory'  of  the  production  of  purposeful 
movements,  is  untenable. 


s  >»^ 

Fig.  3.  DiAGR.\M  of  Wernicke 

CHAPTER   V 

We  are  now  ready  for  what  we  beUeve  should 
be  the  proper  conception  of  speech.  Having  as 
we  think  proved  that  speech  is  a  form  of 
skilled  volimtary  movement  and  that  it  is  a 
fimction  of  the  entire  intellect,  it  follows 
that  the  development  of  what  we  know  as 
general  intelligence  or,  psj^chologically,  the 
mind,  is  inseparable  from  the  development  of 
speech  and  skilled  voluntan,^  movement.  Speak- 
ing clinically,  therefore,  disorders  of  general 
intelligence,  aphasia  and  apraxia  are  insep- 
arable and  indi\'isible.  In  order  to  prove  this 
clinically,  we  must  show  that  all  cases  of  apha- 
sia and  apraxia  are  at  the  same  time  deficient 
in  intellect.  We  must  prove  that  will,  memory, 
judgment,  emotions,  perceptions,  impressions, 
ever\'thing  that  we  include  as  a  subdi\-ision 
of  the  concept  "mind,"  are  affected  in  cases  of 
aphasia  and  apraxia.  We  do  not  anticipate  a 
great  deal  of  difficulty  in  doing  this.  Not  only 
must  we  show  that  intelligence  is  defective  in 
cases  of  aphasia  but  we  must  point  out  this 
defect  in  all  clinical  entities  wherein  speech 
is  affected;  otherwise,  our  conception  breaks 
down  entirely.  We  have  already  illustrated 
this  point  in  our  cases  of  aphasia;  later  we 
shall  bring  to  our  aid  cases  of  Friedreich's 
ataxia  and  Marie's  heredo-cerebeUar  ataxia, 
cases  of  mtdtiple  sclerosis  ■n'ith  speech  defect, 
chorea,  paralysis  agitans,  and  the  other  clinical 
conditions  in  which  speech  is  affected,  not  leav- 
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ing  out  the  so-called  functional  conditions.  In 
keeping  with  our  conception  we  are  prepared 
to  show,  clinically  at  least,  that  the  entire 
brain  takes  part  in  the  control  of  the  mechan- 
ism of  speech,  not  excluding  the  cerebellum, 
for  in  a  number  of  these  clinical  conditions, 
this  great  proprioceptive  organ  is  involved, 
if  not  primarily,  at  least  secondarily.  For 
instance,  in  chorea,  Hughlings- Jackson,  as  far 
back  as  1864  in  the  clinical  reports  of  the  Lin- 
coln Hospital,  pointed  to  the  case  of  a  patient 
suffering  from  chorea  who  for  several  years 
had  been  in  the  habit  of  saying  quite  involun- 
tarily, "bloody."  In  recounting  this  instance, 
Jackson  states  that  the  patient  was  frightened 
by  a  man  shouting  the  word.  The  fright 
"produced  chorea,  and,  if  I  may  use  the  term, 
chorea  of  his  mind  too;  as  for  three  days  he 
said  the  word  'bloody'  and  little  else,  and  now 
he  ejaculates  it  occasionally.  The  mental 
process  for  saying  that  word  is  as  little  under  his 
control  as  a  few  of  the  muscles  of  his  face  are, 
for  the  twitching  of  which  he  is  now  attending 
at  the  Lincoln  Hospital."  While  we  are  on  the 
subject  of  chorea,  it  might  be  well  to  state  that 
Poynton  and  Holmes^^  found  vascular  and 
nerve  cell  changes  in  every  region  of  the  brain 
and  brain  stem  in  this  condition. 

It  need  hardly  be  mentioned  that  it  is  not 
difificult  to  point  out  the  coincident  develop- 
ment of  dementia,  speech  defects  and  apraxia 
in  Huntington's  chorea.  Even  in  simple  Syden- 
ham's chorea  the  great  irritability,  mental 
instability  and  sensitiveness  which  occur,  at 
times  amounting  almost  to  a  psychosis,  are 
often  associated  with  speech  defects.  These 
children  speak  in  a  quiet,  tired,  monotonous, 
colorless  manner,  or  in  jerky,  sharp,  explosive, 
syllabic  stammering,  particularly  if  the  choreic 
movements  are  severe.  According  to  many 
authors,  choreic  children  are  nervous,  irritable 
and  excitable,  even  before  the  movements  make 
themselves  manifest,  and  some  show  marked 
grades  of  feeble-mindedness.  In  the  cases  which 
afterwards  develop  Huntington's  chorea,  these 
characteristics  are  even  more  marked. 

With  this  digression  we  will  proceed  to  our 
discussion  of  the  presence  of  mental  defects  in 
aphasia  and  apraxia.  In  the  discussion  of 
apraxia  in  relation  to  various  forms  of  dementia, 
Pick^^   states   that   dementia   is   a   mosaic   of 


partial  dementias  locahzed  or  localizable,  and 
that  this  has  an  obviously  important  bearing 
on  the  causation  of  apraxia.  We  have  seen,  too, 
that  BonhoefEer'  in  his  work  with  cases  of 
alcoholic  delirium  in  connection  with  apraxia 
found  that  acute  exacerbations  in  alcoholic 
delirium  may  produce  clinical  symptoms  refer- 
able to  various  areas  of  the  cortex,  and  that 
he  is  thus  able  to  correlate  clinical  symptoms 
in  alcoholism  with  lesions  in  various  parts  of 
the  cortex,  as  confirmed  by  autopsy  findings. 
In  all  forms  of  the  psychoses,  particularly 
general  paresis  and  dementia  precox,  aphasia 
and  apraxia  may  occur.  A  number  of  cases  of 
apraxia  studied  by  the  German  workers  in 
this  field  were  in  the  presenile,  sclerotic  and 
senile  dementia  types.  Most  of  Pick's^  cases 
were  arteriosclerotic  and  senile  dementias. 
Other  workers  have  pointed  to  the  effects 
which  the  general  destructive  processes  in 
dementia  precox  have  on  speech  and  voluntary 
movements  of  various  kinds.  Southard^' 
showed  in  his  work  entitled  "Study  of  the 
dementia  precox  group  in  the  light  of  cer- 
tain cases  showing  anomahes  or  sclerosis  in 
upper  brain  regions,"  that  the  symptomatology 
in  the  cases  studied  might  be  explained  by 
reference  to  the  cortical  localization  of  the  most 
important  disease  processes  found.  In  the  pre- 
Rolandic  group,  this  author  places  nine  cases 
with  injury  more  or  less  severe  to  the  whole  of 
both  upper  frontal  convolutions.  The  sympto- 
matology of  this  group  is  embraced  in  the 
terminology  catatonia  and  paranoid  dementia 
precox.  The  pathological  condition  found  is 
gliosis  and  sateUitosis;  in  one  case  (No.  1358), 
the  symptoms  were  exclusively  catatonic. 
In  this  case  the  greater  part  of  both  frontal 
regions  was  wholly  spared  from  rnicroscopic 
lesion.  The  only  lesion  found  was  one  in  the 
left  inferior  frontal  gyrus.  In  the  other  eight 
cases,  the  entire  brain  underwent  a  mild 
generalized  sclerotic  process  characterized  mi- 
croscopically by  widely  distributed  glioses 
affecting  principaUy  the  frontal  and  occipital 
lobes  and  including  the  cerebellar  cortex  and 
even  the  pons.  In  case  No.  1062,  the  patient 
showed  various  disturbances  of  speech.  He 
was  abusive,  delusional,  noisy,  obscene,  and 
also  had  a  prolonged  period  of  mutism.  In 
all  of  the  other  cases  the  clinical  descriptions 


36 


Aphasia  and  Associated  Speech  Problems 


are  meagre,  but  frequent  reference  is  made 
to  the  presence  of  catatonic  s\Tnptoms  or 
paranoid  delusions  with  various  speech  dis- 
turbances. Therefore,  speech,  it  can  be  inferred, 
was  found  correspondingly  affected  with  the 
intellect  in  each  case  of  this  group. 

In  his  post-Rolandic  group,  there  were  seven 
cases,  four  of  which  were  alike  in  developing 
catatonic  s\inptoms.  In  one  case.  No.  1137, 
with  a  sensory  misinterpretation  of  stimuli  T^^dth 
catatonia,  the  pathological  findings  were  in 
the  right  supraparietal  region  and  Southard 
states  that  "microgyria  and  the  dense  local 
disposition  of  fibrous  tissue  form  a  striking 
local  lesion  in  this  case."  There  were  also, 
however,  general  gliosis  and  satellitosis. 
Another  case.  No.  1298,  wnth  catatonia  and 
depression,  which  had  at  oiie  time  been 
diagnosed  as  manic  depressive  insanity,  dis- 
closed on  autopsy  a  double  postcentral  gliosis 
in  the  white  matter  and  visible  atrophy  of  the 
right  postcentral  g^Tus,  also  a  peculiar  focus 
of  "durapial  adhesions  over  the  left  middle 
frontal  g\'rus."  Taking  the  whole  of  this  group 
of  cases,  Southard  says  that  they  "show  lesions 
which  lead  to  the  suspicion,  if  not  the  proof, 
of  congenital  anomalous  symptomatology. 
These  cases  have  catatonic  symptoms  in 
common."  In  an  occipital  subgroup  of  this 
post-Rolandic  group,  the  author  places  three 
cases  in  which  the  occipital  regions  were  more 
markedly  sclerotic  than  the  rest  of  the  brain, 
and  he  points  to  the  weU  defined  "constantly 
recurring,  voliuitarily  executed,  visual  episodes 
(communications -with  God)  as  a  clinical  anatom- 
ical correlation."  However,  in  all  these  cases 
there  were  changes  also  in  the  frontal  lobes. 
In  one  case  of  this  group.  No.  1294,  the  halluci- 
nations shown  by  the  patient  were  auditory 
rather  than  visual,  and  the  brain  showed 
frontal,  cerebellar,  and  pontine  glioses  in 
addition  to  the  occipital.  Interesting  to  note 
is  the  fact  that  no  temporal  gliosis  was  made 
out  macroscopicaUy,  but  there  were  foci  of 
leptomeningitis,  both  of  the  temporal  and 
frontal  types.  In  another  case.  No.  131 7, 
although  there  was  occipital  microgjTia,  the 
hallucinations  were  auditory.  There  were 
some  religious  delusions.  This  would  seem  to 
break  down  the  paranoid  correlation  which  may 
possibly  be  made  out  in  some  of  the  other  cases. 

In  an  infrasylvian  group.  Southard  places 


one  case.  No.  13 19,  with  paranoid  delusions. 
He  was  not  able  to  show  any  anatomico- 
clinical  correlations  in  this  case. 

In  the  cerebellar  group,  besides  the  cere- 
bellar changes,  there  were  profound  and  wide- 
spread changes  throughout  the  whole  brain 
in  most  of  the  cases.  In  one  case.  No.  1034, 
there  was  macroscopicaUy  pure  sclerosis  of 
the  dentate  nuclei  of  the  cerebellum.  CUnically, 
this  patient  had  fiexibilitas  cerea.  He  began 
with  paranoid  sjTnptoms  and  in  six  weeks 
became  catatonic.  He  also  had  auditory 
hallucinations  and  persecutory  delusions,  was 
mute,  reticent,  impulsive,  showed  echopraxia 
and  automatism.  Although  macroscopicaUy 
there  were  no  palpable  changes  excepting  in  the 
cerebellum,  microscopical  examination  showed 
a  widespread  gliosis  in  various  areas  of  the 
brain.  There  was  also  a  sateUitosis  of  the 
frontal  region.  In  another  case,  No.  1168, 
besides  the  postcentral  hypoplasia  on  both 
sides  in  their  upper  two-thirds,  there  was  a 
sclerosis  of  the  oUves  and  of  the  right  dentate 
nucleus  and  also  of  other  portions  of  the  cere- 
bellum. ClinicaUy,  there  were  hebephrenia, 
mutism,  resistiveness,  impulsive  reacting  move- 
ments and  attitudes.  The  largest  group  of 
cases  reported  by  Southard  was  a  group  of 
fifteen  which  were  clearly  dementia  precox, 
but  macroscopicaUy  no  lesions  were  fovmd. 
MicroscopicaUy,  these  cases  showed  satelH- 
tosis  of  the  deep  cortex  layers  and  a  gliosis 
of  the  dentate  nuclei.  The  author  claims 
that  a  number  of  these  cases  might  with  pro- 
priety be  classed  with  the  cerebeUar  group. 

In  a  simmiary  of  this  material.  Southard 
states  that  68  per  cent  of  a  series  of  dementia 
precox  cases,  from  which  there  were  carefully 
excluded  frank  arteriosclerotic  and  coarsely 
wasting  processes,  showed  macroscopical  atro- 
phies and  aplasias.  In  86  per  cent  of  the  entire 
series,  or  in  24  out  of  the  28  cases  studied,  either 
coarse  or  microscopic  lesions  were  found.  Quot- 
ing the  conception  of  Wernicke  that  insanity  is 
a  disease  of  the  association  limits  of  the  brain, 
Southard  says,  "Even  in  the  field  of  aphasia, 
one  observes  with  recent  WTiters  a  tendency 
to  replace  the  focal  destruction  theory  with 
some  theory  more  consonant  with  modem 
ideas  as  to  the  tremendous  breadth  and  com- 
plexity of  the  cortical  areas  attending  speech." 

In  explaining  convulsive  movements,  cata- 
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tonic  attitudes,  etc.,  the  author  says:  "Neither 
a  convulsion  nor  a  catatonic  imptdsive  move- 
ment is  adequately  explained  by  lesions  of  the 
muscles  involved,  by  lesions  of  the  motor 
nerves  or  spinal  cord,  by  activities  in  the 
central  gyrus,  or  even  necessarily  by  any 
post-Rolandic  or  pre-Rolandic  brain  mechan- 
ism or  combination  of  mechanisms.  Perhaps, 
indeed,  the  reason  lodges  back  of  the  central 
nervous  system."  For  our  purposes,  it  is  well 
to  quote  the  author's  12th  and  15th  conclu- 
sions: 

"Several  groups  of  cases  were  classified  from 
the  distribution  of  macroscopic  lesions,  al- 
though the  focal  purity  of  these  cases  can  often 
be  brought  in  question  from  the  results  of 
microscopic  examination  (infrastellate  gliosis 
and  sateUitosis  also  in  macroscopicaUy  'normal' 
areas) . 

"I.  Pre-Rolandic  group,  including  a  superior 
frontal-prefrontal  subgroup  of  paranoidal  trend. 

"II.  Post-Rolandic  group,  including  (a) 
post-central-superior-parietal  (sensory-precep- 
tual)  subgroup  in  which  katatonic  features  are 
the  common  factors;  (b)  occipital  subgroup. 

"III.  Infrasylvian  group  (too  small  for 
clinical  correlations). 

"IV.  Cerebellar  group  (katatonic  features). 

"The  cerebellar-katatonic  correlation  is 
doubtless  in  line  with  some  contentions  of  the 
Wernicke  school,  and  obvious  comments  might 
be  made  in  coimection  with  the  proprioceptive 
functions  of  the  cerebellum  (Sherrington)." 

A  r^sum^  of  the  deductions  which  we  can 
draw  from  this  study  of  Southard's  would 
again  seem  to  bring  us  confirmation  of  the 
fact  that  speech  functions  cannot  be  separated 
in  any  of  their  elements  from  the  development 
of  the  mind  or  intelligence  as  a  whole.  It  would 
appear  that  the  author  himself  has  not  been 
able  to  show  conclusively  that  the  apraxia 
and  aphasia  and  other  speech  defects  seen 
in  dementia  precox  are  due  necessarily  to  lesions 
in  any  particular  focal  area  in  either  hemi- 
sphere. For  the  first  time  we  have  an  indication 
of  the  part  which  the  cerebellum  may  play 
as  the  chief  proprioceptive  organ  for  the 
coordination  of  voluntary  movements,  includ- 
ing speech.  In  all  the  catatonics  of  Southard's 
series,  there  was  some  degree  of  mutism, 
stereotypy,  echopraxia  or  negativism  of  speech 


and  movement.  In  a  number  of  his  cases,  the 
cerebellar  cortex  and  its  dentate  nuclei  were 
seriously  affected. 

Southard,  in  conjunction  with  Caravan,'" 
presented  two  cases  of  chronic  lesion  of  the 
left  angular  gj'rus  which  received  the  clinical 
diagnosis  of  dementia  precox.  One  was  a  cyst 
of  softening  and  the  other  a  solitary  tubercle. 
It  is  well  to  remember,  however,  that  these 
authors  did  not  report  microscopical  examina- 
tions of  any  other  portion  of  the  hemispheres, 
brain  stem  or  cerebellum.  Both  the  lesions 
found  were  in  the  left  hemisphere.  Accord- 
ing to  the  summary,  both  patients  at  one 
time  or  another  showed  hallucinations  of 
hearing  and  seeing,  disorder  of  consciousness, 
confusion,  incoherence  of  speech,  mutism, 
impulsivity,  fixed  attitudes,  mannerisms,  vio- 
lence and  catatonic  stupor.  A  sample  of  Case 
A's  speech  is  "Sure  I  am  somebody.  I  must  be 
somebody.  Can't  you  see  there  is  no  bed?  As 
there  is  no  bed  there  is  no  room."  Case  B 
showed  grotesque  shifting  of  ideas  with  some 
play  on  words.  "There  is  your  knuckle,  bite 
it  and  its  pinochle.  Look  at  the  Spanish-fly 
blister."  Together  with  the  speech  disorders 
of  these  cases,  there  were  also  emotional 
changes.  These  were  volitional  defects,  and  it 
is  particularly  stated  by  the  writers  that  the 
patients  showed  little  or  no  intellectual  dis- 
order. The  conclusion  is  drawn  that  these  two 
cases  with  findings  in  the  left  angular  gyrus 
tend  to  correlate  the  clinical  sjrmptom  complex 
of  dementia  precox  reactions  with  catatonia 
with  lesions  in  the  left  angular  gyrus.  This  con- 
ception of  these  cases  with  no  microscopical 
report  available  for  study  of  other  parts  of  the 
brain  other  than  the  immediate  focal  lesion 
found,  is  unfortimate,  particularly  in  \'iew  of 
the  further  fact  that  Southard's  larger  series  of 
cases  do  not  by  any  means  seem  to  warrant 
the  correlation  of  clinical  symptoms  of  cata- 
tonic mutism,  etc.,  with  focal  lesions  any- 
where in  the  brain.  It  would  appear  plainly 
evident  from  a  consideration  of  this  autopsy 
material  that  the  apraxias  and  aphasias  and 
other  speech'  disturbances  occurring  in.  de- 
mentia precox  are  not  susceptible  of  cor- 
relation with  pathological  findings  in  any 
so-called  centers  for  speech  or  for  voluntary 
movement.  It  is  noteworthy  that  Kraepelin" 
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separates  a  large  group  of  his  dementia  precox 
cases  with  marked  apraxic  and  aphasic  symp- 
toms and  calls  this  group  "schizophasias." 

Charles  I.  Lambert ''  reported  some  clinical 
and  anatomical  studies  in  Alzheimer's  disease 
and  related  conditions.  Five  cases  were  re- 
ported, one  of  which  may  have  been  a  case  of 
Korsakoff's  syndrome.  In  all  five  of  them,  the 
author  states  that  "among  the  more  striking 
symptoms  of  these  cases  were  the  outstanding 
symptoms  of  agnosia,  aphasia  and  apraxia. 
An  exact  analysis  of  these  focal  symptoms 
presented  considerable  difficulty,  since  to  an 
impaired  recognition,  word  imderstanding  and 
expression,  there  were  added  a  general  dementia 
and  an  unresponsive  resistive  attitude."  The 
author  further  adds,  however,  that  there  was 
"a  complete  loss  of  spontaneous  speech  with- 
out gross  paralytic  s\Tnptoms  developing,  so 
that  we  might  probably  conceive  of  the 
aphasic  symptoms  resting  largely  on  the 
marked  dementia  present  and  somewhat  in 
the  nature  of  a  mixed  sensory -motor-transcorti- 
cal  aphasia.  When  apraxia  symptoms  occurred 
they  were  mainly  of  an  ideatory  nature.  In 
relation  to  the  aphasia  and  apraxia  disorder, 
the  absence  of  paralysis  or  even  limited 
impairment  of  motor  function  is  of  interest 
and  should  be  remarked  in  relation  to  a  differ- 
ential diagnosis."  In  one  case  there  was  a  right 
hemianopsia.  It  does  not  seem  necessary,  in 
view  of  these  statements  by  the  author,  to 
give  illustrations  of  the  aphasic  or  apraxic 
status  of  these  cases;  but  a  close  study  of  the 
clinical  findings  leaves  no  doubt  that  both  these 
conditions  were  present. 

The  anatomical  findings  in  these  cases  are 
again  brought  to  bear  as  an  aid  to  our  con- 
tention that  intelligence  in  its  widest  sense, 
apraxia  and  aphasia  are  one  and  the  same 
process,  that  they  develop  together  and  dis- 
integrate together.  Quoting  from  the  report 
of  the  autopsy  findings,  particular  note  is 
made  of  the  fact  that  generally  distributed 
or  circumscribed  brain  atrophy  is  present  with 
the  complete  absence  of  arteriosclerotic  change 
in  the  vessels  to  accoimt  for  it.  "The  central 
convolutions  in  aU  cases  appeared  almost  nor- 
mally fuU,  the  frontal  convolutions  atrophic,  the 
temporal,  parietal  and  occipital  convolutions 
rather  strikingly  atrophic  in  two  cases,  par- 


ticularly so  in  three  of  them."  No  areas  or 
foci  of  softening  or  gliosis  were  seen  or  felt. 
Sections  of  the  vessels  shown  by  the  author 
present  no  changes  in  any  of  the  cerebral 
arteries  or  their  branches  of  an  arteriosclerotic 
nature.  There  were  changes  in  the  muscularis 
and  in  the  perivascular  lymph  spaces.  Micro- 
scopically, gitter  and  granular  cells  were  found. 
No  mesodermal  cells  were  found  in  these  spaces 
or  in  the  pial  spaces  in  the  cortex.  In  the  various 
layers  there  were  changes  obscuring  the  normal 
layer  formation,  reduction  in  the  nimiber  of 
cells  and  an  increase  in  the  neuroglia  elements, 
closely  corresponding  to  the  degree  of  atrophy 
present  in  the  macroscopical  examination.  The 
fewest  changes  were  found  in  the  central  con- 
volutions; the  largest  degree  of  change  was 
found  in  frontal,  temporal  and  occipital  lobes 
and  in  the  cerebellar  cortex.  In  the  nuclei  of 
the  cerebellum  the  changes  were  also  abun- 
dantly evident.  Plaques  of  degeneration  were 
also  found  in  the  spinal  cord,  in  the  brain  stem 
and  in  the  basal  ganglia.  The  plaques  were 
found  evenly  and  symmetrically  distributed 
throughout  the  two  hemispheres  in  two  cases, 
and  asymmetrically  distributed  in  two  other 
cases.  In  one  case  (the  author's  case  No.  IV) 
it  is  said  that  the  left  parietal  lobe  in  the 
angular  gjrrus  shows  a  maximum  degree  of 
macroscopical  and  microscopical  change.  In 
this  case  the  first  layer  of  the  cortex  in  the  area 
mentioned  showed  changes  which  were  quite 
striking.  It  is  of  interest  to  note  that  in  this 
case  the  first  evidences  of  disease  appeared  in 
the  sixtieth  year  "with  a  change  in  his  per- 
sonality and  declining  memory.  He  failed  to 
recognize  old  friends,  was  vacillating  in  his 
mood,  sometimes  agreeable,  again  irritable  and 
obstinate.  He  ate  ravenously  and  wet  and  soiled 
his  clothing."  In  talking,  the  patient  repeated 
many  words  and  at  times  was  unable  to  finish 
what  he  was  saying.  His  talk  was  a  jargon  or 
gibberish.  This  case  had  a  right  hemianopsia 
but  no  paralyses.  Further  examination  shows 
that  this  patient  "paid  no  attention  to  simple 
commands.  He  shook  hands  when  the  physician 
held  out  his  hand,  put  out  his  tongue  when 
told  to  do  so,  tried  to  open  a  knife,  and  when 
given  a  clock  said  '20-100-100-20'."  This 
patient  was  aphasic  and  paraphasic,  but  not 
distinctly  apraxic.  That  he  had  agnosia,  how- 
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ever,  is  shown  by  the  fact  that  one  day  he 
put  his  hand  into  the  hot  stove  without  appear- 
ing to  know  what  he  was  doing.  He  did  not 
know  what  food  was  for,  had  difhcuhy  in 
carrying  it  to  his  mouth  and  had  to  be  spoon 
fed.  The  inference  is  that  he  tried,  however, 
to  carry  the  food  to  his  mouth.  He  is  said  to 
have  had  difhcuhy  in  handling  a  pencil  when 
asked  to  write,  but  no  mention  is  made  of  the 
fact  as  to  whether  he  could  write  before  his 
trouble.  On  occasions  he  put  on  a  sheet  as  a 
shirt  and  would  pull  and  haul  at  the  bedding 
by  the  hour.  The  autopsy  in  this  case  showed 
more  particularly  a  lobal  atrophy  involving 
the  left  parieto-occipital  lobe,  although  there 
were  brain  changes  in  practically  all  parts  of 
the  brain.  One  can  notice  even  with  this  author, 
who  seems  to  have  made  a  very  careful  anatom- 
ical study  of  these  cases,  the  tendency  to 
correlate  a  clinical  finding  with  what  he  con- 
siders the  most  important  pathological  lesion 
without  due  regard  to  the  conditions  in  the 
rest  of  the  brain. 

Without  going  any  further  into  the  patho- 
logical and  anatomical  studies  of  these  cases, 
we  have,  therefore,  five  patients  suffering 
from  Alzheimer's  disease  characterized  chiefly 
by  aphasia,  apraxia  and  agnosia,  which, 
instead  of  confirming  the  presence  of  focal 
and  diagrammatic  cortical  localization  areas 
for  speech  and  voluntary  movement,  rather 
seem  to  confirm  our  contention,  which  we 
wish  to  repeat,  namely,  that  the  function  of 
speech  and  voluntary  movement  is  an  integral 
part  of  the  development  of  the  functions  of 
the  entire  brain,  and  is  incapable  of  being 
anatomically,  physiologically  or  psychologi- 
cally separated  into  centers. 

CHAPTER   VI 

The  disturbances  in  speech  seen  in  the  vari- 
ous functional  conditions,  such  as  the  neuroses, 
the  hysterias,  fatigue  and  the  emotions,  are  of 
great  interest  in  linking  up  this  ftmction  with 
that  of  the  general  intelligence  of  the  individual. 
Trigant  Burrow^  has  attempted  to  correlate 
the  development  of  hysterical  manifestations 
in  a  phylogenetic  way  with  the  development  of 
speech.  He  develops  the  conception  that  the 
origin  of  language  was  mimetic  and  that  the 


language  of  primitive  races  was  essentially  in- 
stinctive and  gesticulatory.  The  coimection 
between  inner  thought  and  outer  action  is 
inherent  and  inseparable,  and  language,  as 
it  developed,  was  used  to  disguise  whatever 
was  unpleasant.  He  also  draws  an  analogy  from 
this  for  the  mechanism  of  the  production  of 
hysteria. 

In  hysteria,  the  symptoms  develop  as  a 
disguise  of  unpleasant  conflicts,  desires  and 
strivings.  At  any  rate,  it  is  certainly  true 
that  very  few  cases  of  profound  hysteria  exist 
without  some  sort  of  speech  defect.  Whether 
we  believe  with  Fretid  and  his  followers  that 
hysteria  is  a  conversion  mechanism  by  which 
special  subconscious  conflicts  are  converted 
and  enervated  into  somatic  symptoms,  or 
whether  we  believe  that  the  symptomatology 
of  this  condition  is  due  essentiaUy  to  a  psychi- 
cal dissociation  and  an  oversuggestibility  to 
inner  or  outer  influences,  is,  for  the  purposes 
of  this  discussion,  not  important,  nor  is  it 
important  to  believe  with  Bun-ow  that  hysteria 
is  a  phylogenetic  reaction,  or  with  others  that 
it  is  essentially  a  mechanism  of  reaction  to 
fear  and  other  unpleasant  emotions.  Whatever 
the  mechanism  of  the  production  of  this  condi- 
tion, it  is  nevertheless  true  that  aU  sorts  of 
speech  manifestations  occur  which  vary  from 
complete  aphonia  or  anarthria  to  stammering, 
explosive  or  halting  speech  or  even  slight 
dysphonias  and  inconstant  aphonias.  It  is 
also  important  to  note  that  hysteria  occurs  in 
individuals  with  unstable  emotional  control  pos- 
sessing also  defects  in  the  voHtional  and  inhibi- 
tory spheres.  Two  cases  illustrative  of  speech 
troubles  seen  in  hysteria  are  given  as  follows: 

The  first  was  a  man  40  years  of  age,  single, 
a  carpet  layer  by  occupation,  who  on  June  2, 
igiy,  entered  a  carpet  beater  to  extract  some 
carpets.  This  machine  is  a  large  steel  cage 
which  is  whirled  around  by  electricity,  so  that 
the  carpets  contained  therein  may  be  mechani- 
cally agitated  and  thus  freed  of  the  contained 
dust.  In  some  manner  he  was  locked  in  the  cage, 
the  machine  was  started  and  he  was  unable  to 
get  out.  He  was  whirled  around  inside  of  this 
cage  and  knocked  from  side  to  side,  for  about 
half  an  hour,  the  carpets  sa\dng  him  from  being 
mashed  into  a  pulp.  All  the  time  he  was  in 
the  cage  he  yelled  and  screamed  in  terror  for 
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help.  Finally  he  was  released,  and  bleeding 
from-a  scalp  wound  on  his  head  staggered  from 
the  cage  supported  by  some  fellow  workmen. 
He  trembled  and  quivered  •ndth  fright,  stutter- 
ing and  stammering  fearfuhy.  Suddenlj-,  break- 
ing from  his  rescuers,  he  ran  out  into  the 
street;  he  was  caught  and  brought  back  with 
great  difficulty.  He  was  finally  calnied  and 
taken  to  a  hospital  where  his  scalp  wound  was 
stitched;  he  did  not  speak  at  all  for  three 
hours  after  the  accident.  Following  this,  he 
returned  home  trembling,  fearful  and  very 
much  upset.  That  night  he  lost  his  voice  entire- 
ly and  did  not  speak  for  several  days.  The 
neurological  examination  disclosed  no  palsies 
anywhere  and  absolutely  no  evidence  of 
paratysis  in  the  distribution  of  the  gth,  loth 
and  1 2th  nerves,  so  there  was  no  physical 
reason  why  he  could  not  speak.  There  was  no 
evidence  of  a  motor  or  sensory  aphasia,  no 
paralysis,  and  absolutely  nothing  organic  to 
explain  his  condition.  At  the  end  of  the  third 
day  when  he  began  to  speak  he  talked  in  a 
harsh  whisper.  He  suffered  from  generahzed 
tremor.  Eventually,  he  was  able  to  speak 
more  strongly,  but  he  has  continued  to  this 
day  with  a  defective  speech  characterized  by 
harshness,  quick  changes  in  tone,  pitch  and 
cadence,  halting,  explosiveness  and  tremulous- 
ness.  He  talks  like  one  who  is  in  the  throes  of 
a  terrible  fear,  and  speech  is  associated  ■u'ith 
an  increase  in  the  generalized  irregular  tremor 
throughout  the  body. 

Another  case  is  that  of  a  j^oung  man  of  20, 
who  fell  from  a  scaffolding  whUe  painting,  a 
distance  of  about  25  feet,  and  sustained  what 
was  said  to  be  a  concussion  of  the  brain.  He 
was  not  unconscious  following  the  injurj^,  but 
was  stimned  and  dizzy.  He  went  home  imassist- 
ed  and  several  days  later  became  affected  by 
an  impairment  in  his  speech.  There  were 
syllable  stuttering  and  tonic  and  clonic  stam- 
mering. At  times,  however,  when  the  patient's 
confidence  was  gained  and  he  became  greatly 
interested  in  a  conversation,  he  would  speak 
several  sentences  without  any  trace  of  stutter- 
ing whatsoever.  On  several  occasions  he  made 
attempts  to  return  to  his  work.  Not  only  did 
his  speech  defect  become  worse,  however,  but 
he  trembled  and  became  so  nervous  and  ex- 
cited that  he  had  to  give  up  working.  Treat- 


ment in  both  of  these  cases  was  of  very  little 
benefit,  and  neither  one  of  them  has  improved 
very  much. 

Everyone  who  has  been  fatigued  wall  notice 
how  slow  all  his  mental  processes  become. 
Associations  are  awakened  slowlj',  recollections 
are  delayed,  and  active  thought  production  is 
difficult.  So  also  the  expression  of  thought  ■rtH 
suffer,  the  speech  becomes  slow,  colorless,  lack- 
ing in  emotional  tone,  and  there  is  a  slurring 
and  sliding  in  the  speech  with  paraphasia 
inability  to  choose  the  proper  words  and 
phrases.  In  this  connection,  it  is  pertinent  to 
refer  to  the  five  cases  of  pseudoparesis  develop- 
ing in  young  soldiers  reported  by  J.  Ramsay 
Himt  at  the  November,  19 16,  meeting  of  the 
New  York  Neurological  Society.  Himt  de- 
scribed five  3'oung  individuals  who  broke  down 
under  the  intensive  training,  and  the  physical 
and  mental  stress  incident  thereto,  in  a  can- 
tonment where  he  had  them  tinder  careftd 
observation.  The  sjonptomatology  suggested 
paresis.  There  was  tremor  in  the  muscles  of 
the  face  and  tongue,  sluggish  reactions  to  Hght 
in  both  pupils,  elision  and  slurring  speech  and 
syUable  stuttering,  marked  memory  and  atten- 
tion defects  and  a  general  slowing  of  the 
mental  faculties  of  rather  rapid  development. 
The  serology  was  negative,  and  he  was  able  to 
exclude  sj^philis,  to  the  satisfaction  of  himself 
and  everyone  who  heard  him.  All  these  five 
cases  recovered  under  rest  and  proper  treat- 
ment, the  defects  in  speech  and  intelligence 
cleared  up  hand  in  hand,  and  all  of  them 
ret-umed  to  their  duties  perfectly  well  at  the 
end  of  a  month. 

Hoch"  calls  attention  to  what  he  terms  the 
lowering  of  mental  tension  in  fatigue  and  the 
aphasic  and  paraphasia  characteristics  of 
fatigue  thought  processes  and  speech.  An 
amusing  incident  is  brought  to  my  mind  of  the 
suspicious  and  alarmed  actions  which  an  intern 
on  my  service  in  one  of  the  large  hospitals  in 
this  city  showed  when  he  heard  me  speaking 
about  a  case  which  we  were  discussing  at  the 
bedside.  I  had  been  under  a  very  prolonged 
physical  and  mental  strain  and  was  very  much 
overworked.  The  journey  to  the  hospital  had 
been  very  tiresome,  and  I  was  extremely 
fatigued.  I  had  anticipated  an  easy  hour  of 
round-making,  but  case  after  case  of  interest 
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had  been  called  to  my  attention,  and  we  finally 
arrived  in  the  ward  where  a  patient  lay  in 
whom  the  intern  was  very  much  interested. 
He  asked  me  to  make  the  examination  with 
him  and  help  him  in  the  diagnosis.  The  patient, 
who  was  a  paretic,  presented  a  very  beautiful 
illustration  of  perseveration  of  speech  and 
echolalia.  In  using  the  test  words  to  bring  out 
also  the  typical  paretic  speech  defect,  the 
intern  was  very  much  horrified  to  see  that  I 
butchered  the  test  words  in  a  much  more 
striking  manner  than  did  the  patient  himself. 
Everyone  who  has  been  fatigued  has  had  an 
experience  of  this  kind.  Public  speakers  with 
a  reputation  for  clear  diction  and  beautiful 
enunciation  will  often  notice  the  difficulty 
they  have,  when  fatigued,  not  only  in  thinking 
but  also  in  speaking.  Famous  public  orators 
often  complain  that  the  last  speech  which 
they  make  at  the  end  of  a  hard  night  of  cam- 
paigning is  always  the  most  unconvincing, 
dull  and  poorly  enunciated.  One  such  speaker 
has  described  very  vividly  to  me  his  feelings 
at  such  times.  He  recounts  how  he  starts  out 
after  dinner  at  his  first  meeting  fuU  of  vim, 
the  thoughts  following  one  another  in  quick 
association,  with  logical  sequence  and  telling 
effect  on  his  audience.  Toward  the  end  of  the 
evening,  at  some  times  earlier  than  at  others,  as 
he  gets  tired,  although  he  repeats  with  very 
little  variation  the  same  speech  which  he  has 
delivered  earlier  in  the  evening,  the  thoughts 
expressed  are  not  so  logically  and  clearly  put 
and  do  not  follow  each  other  with  the  facility 
by  which  his  earlier  talks  are  characterized. 
He  has  on  a  ntunber  of  occasions  become 
panic-stricken  when  confronted  with  the  diffi- 
culty of  pronouncing  words  which  he  ordinarily 
speaks  with  great  distinctness  and  clearness. 
Words  are  slurred  and  mispronounced  and  he 
finds  it  impossible  to  give  them  the  proper 
emotional  emphasis.  Often  on  such  occasions 
he  has  to  cut  short  his  discussion  and  give  up 
for  the  evening. 

The  emotions  also  play  an  important  role 
in  the  development  and  expression  of  speech. 
The  inhibitions  and  accelerations  of  speech 
and  thought  production  which  occur  under 
emotional  stress  are  known  to  all  of  us;  even 
on  the  motor  side  of  speech  the  element  of 
emotional  tone  plays  an  important  part.  In- 


deed, it  is  almost  impossible  to  separate  this 
element  from  intellectual  speech.  It  is  incon- 
ceivable that  any  motor  formula  alone  can  be 
responsible  for  speech  when  one  considers  only 
this  single  influence  of  the  emotions  in  speech. 
The  simple  words  "No"  and  "Yes"  can  be 
delivered  so  that  a  variety  of  meanings  may  be 
implied  and  understood.  Skilled  actors  are 
able  to  throw  into  the  mechanical  production 
of  speech  feelings  of  aU  shades,  and  one  may 
often  be  thriUed  to  passionate  heights  merely 
by  listening  to  the  clever  play  of  emotional 
tone  which  such  artists  are  wont  to  use  in  their 
delivery.  The  emotions,  therefore,  together 
with  the  rest  of  what  goes  to  make  up  the  mind, 
are  inseparably  connected  with  speech,  not 
only  on  the  intellectual  side  but  also  in  the 
motor  expression  of  that  function.  Hughlings- 
Jackson  "  seemed  qmte  satisfied  that  the  right 
hemisphere  controls  the  production  of  emo- 
tional and  automatic  speech.  He  and  others 
have  pointed  to  the  fact  that  even  with  exten- 
sive destruction  of  various  parts  of  the  left 
hemisphere,  aphasic  and  some  apraxic  indi- 
viduals were  able  to  perform  involuntary 
movements  or  make  involuntary  utterances 
which  could  not  be  repeated  voluntarily.  Such 
individuals  will  use  an  explosive  "No"  or 
"Yes"  in  assent  and  dissent,  or  wih  swear 
volubly  when  confused  or  angered  but  will 
not  be  able  to  repeat  the  swear  words  when 
asked  to,  even  from  dictation.  One  of  my 
patients,  J.  M.,  used  in  Chapter  III,  to  illus- 
trate the  presence  of  intelligence  defects,  when 
exasperated  one  day,  swore  a  blue  streak  in 
perfect  English  but  was  never  able  to  repeat  the 
swear  words. 

In  this  coimection,  it  is  well  to  call  attention 
to  the  emotional  lack  of  control  of  certain 
aphasics.  There  are  two  patients  now  in  the 
wards  of  the  Kings  Coimty  Hospital  who 
show  this  very  beautifully.  One  is  an  old  man 
with  a  diplegia  who  is  prone  to  prolonged  at- 
tacks of  involuntary  laughter  or  crying,  leading 
almost  to  syncope  from  exhaustion.  The 
proper  emotional  responses  are  seldom  or  never 
given  correctly.  For  instance,  one  day  when 
he  was  quite  sick  his  wife  came  to  console  him. 
She  was  very  much  touched  and  cried  as  she 
spoke  comforting  words  to  him.  AU  during 
her  visit  he  laughed  very  forcibly  and  uncon- 
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troUably,  his  face  becoming  suffused  and  his 
breath  coming  in  gasps,  until  complete  exhaus- 
tion caused  his  involuntary  laughter  to  cease. 
On  another  occasion,  as  a  test,  I  told  him  some 
supposed!}^  very  amusing  stories.  He  immedi- 
ately began  to  cry,  the  tears  roUing  down  his 
cheeks,  and  did  not  stop  for  a  half  hour  or  more. 
WTien  questioned,  he  explained  verj^  carefuUy 
that  he  did  not  desire  to  cry  when  he  cried  nor 
to  laugh  when  he  laughed,  that  he  reaUy  felt 
like  doing  neither  but  was  unable  to  control 
his  emotional  responses.  Sometimes  when  he 
simply  desired  to  smile,  the  sirule  soon  devel- 
oped into  a  loud,  gradually  increasing  guffaw 
and  finally  into  convulsive  laughter.  This 
patient  was  almost  wordless.  He  could  say 
only  "Yes"  and  "No,"  using  both  these  words 
properly  for  assent  and  dissent.  He  could  read 
print  and  could  write  from  dictation  and 
from  copy,  and  could  explain  in  writing  very 
well  what  he  had  read.  He  could  write  with  his 
(left)  paxalj^ic  hand  and  showed  a  ver}'' 
beautiful  mirror  writing.  He  saw  and  under- 
stood what  he  saw.  There  was  no  hemianopsia. 
He  heard  and  understood  what  he  heard.  He 
recognized  the  names  and  uses  of  objects, 
and  could  do  simple  sums  of  addition  spon- 
taneously. The  difficulty  seemed  to  be  chiefly 
on  the  motor  and  emotional  side  of  speech. 
The  patient  was  right-handed. 

Another  patient,  in  the  same  ward,  was  a 
Portuguese  sailor  with  a  left  hemiplegia.  This 
patient  never  cried  regardless  of  what  was 
said  to  him.  He  was  always  ready  for  a  snule 
which  soon  grew  into  a  fit  of  uncontrollable 
laughter.  The  history  in  this  case  is  not  rehable 
because  he  was  brought  to  the  hospital  wordless 
and  paralyzed  and  no  relatives  have  ever  been 
found.  We  do  not  know  whether  he  was  right- 
handed  or  left-handed.  He  speaks  a  senseless 
jargon  spontaneously.  He  uses  properly  several 
simple  phrases.  For  instance,  he  will  say  in 
French  or  in  Spanish,  "How  do  you  feel?" 
"I  feel  good,"  "Yes,"  "No,"  "I  feel  fine," 
"I  thank  you."  In  Enghsh  he  can  say,  "I 
am  aU  right,"  "Yes,"  "No,"  and  "My  name 
is  Emanuel;  I  am  a  saUor  man."  This  is  as  far 
as  his  spontaneous  speech  production  wiU 
allow  him  to  go.  There  is  no  hemianopsia,  but 
there  seem  to  be  visual  and  auditoi^  agnosia 
and  paraphasia.  He  is  unable  to  recognize  the 


names  of  various  objects  seen  and  heard.  He 
cannot  write,  and  attempts  at  getting  him  to 
read  are  met  merely  with  guffaws  of  laughter. 
He  performs  simple  imitative  movements,  can 
light  a  cigar  properly,  wiU  wand  a  watch  on 
command,  wiU  extract  a  match  from  a  box. 
There  is  no  tactile  agnosia.  This  patient  has 
never  been  known  to  cry  during  his  entire 
residence  in  the  ward.  He  wiU  laugh  even  if 
things  are  stolen  from  him  or  if  he  is  berated 
and  scolded.  These  two  cases  show  quite 
clearly  the  intimate  relations  between  the  emo- 
tions and  speech. 

In  conditions  of  great  emotional  stress, 
speechlessness  is  very  often  seen;  fright, 
anger  and  great  joy  will  very  often  impede 
speech,  particularly  in  women.  These  emotions 
may  have  a  contrary  effect  on  speech;  but 
whatever  the  individual  reaction  is,  speech  is 
always  somewhat  affected  in  conditions  of 
stress.  Some  persons  who  are  habitually  accus- 
tomed to  speak  quickly,  under  the  influence  of 
rage  will  talk  quietly,  slowly  and  incisively. 
Others  win  speak  rapidl}'',  imgrammaticaUy, 
stumblingly,  with  stuttering  or  stammering 
of  various  types. 

CHAPTER   VII 

That  auditor}^  word  images,  visual  word 
images  or  kinesthetic  word  images  are  not 
essential  in  producing  speech,  can  be  seen, 
aside  from  the  ps3rchological  considerations 
mentioned,  from  the  following  points.  People 
who  have  the  facility  of  expressing  themselves 
by  means  of  changes  in  tone  and  modulations 
of  voice  developed  to  a  high  degree,  find  it 
possible  to  transmit  meanings  by  such  manipu- 
lation of  spoken  words  which  the  utterances 
themselves  may  beUe.  For  instance,  talented 
actors,  by  voluntary  control  of  speech,  are 
again  and  again  able  to  impart  to  the  simplest 
phrases  importance  which  others  cannot  do. 
This,  of  course,  does  not  altogether  depend  on 
the  qualitj"-  of  the  receptive  auditory  apparatus 
of  the  hearers.  Whether  one  catches  the  meaning 
imparted  to  these  words,  other  than  the  words 
themselves,  depends  almost  entirely  on  the 
attention  and  degree  of  insight  which  the  hearer 
possesses.  As  an  example,  it  is  possible  for  a 
talented    indi^^idual,    and    for    many    others. 
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uttering  the  words  "I  hate  you,"  even  in  the 
dark,  where  associated  gestures  cannot  be 
called  upon  to  aid  in  giving  a  contrary  meaning 
to  this  phrase,  so  to  say  these  simple  words  as 
to  convey  to  the  hearer  exactly  the  opposite 
state  of  feeling  on  the  part  of  the  speaker.  It 
can  be  seen,  therefore,  that  the  hearer  must 
be  exercising  in  the  fullest  possible  way  aU 
the  functions  of  the  intellect  in  this  particular 
case,  especially  the  ability  to  interpret  the 
emotional  elements  of  speech,  in  order  to  obtain 
the  intended  meaning  of  the  speaker. 

Gesttires,  of  course,  are  a  great  aid  in  speech. 
Calling  again  on  examples  seen  in  everyday 
life  for  illustration,  all  of  us  will  readily  recall 
occasions  when  a  shake  of  the  head  or  move- 
ments of  the  eyes,  of  the  face,  or  a  general  atti- 
tude of  the  body  during  a  conversation,  meant 
more  than  the  actual  words  spoken.  Indeed, 
it  is  possible  to  convey  a  great  many  thoughts 
in  this  form  of  speech  without  the  actual 
utterance  of  a  single  word.  ShaU  we  exclude, 
therefore,  this  form  of  thought  communication 
and  expression  from  the  category  of  speech? 
It  seems,  rather,  more  logical  to  incorporate 
this  method  of  communication  between  humans 
as  an  integral  part  of  the  speech  mechan- 
ism. 

In  analyzing  the  processes  through  which 
the  individual  conveys  thought  by  means  of 
gestures  or  changes  in  tone  and  cadence  of 
spoken  words,  one  cannot  say  that  kinesthetic 
memories,  visual  memories  or  auditory  memo- 
ries of  words  are  being  used  to  help  either  the 
user  of  these  forms  of  expression  or  the  hearer 
in  the  understanding  of  them.  It  is  impossible 
to  analyze  separately  these  various  images  in 
speech  because  they  are  not,  according  to  our 
view,  analyzable  into  separate  components. 
They  are  aU  part  of  the  general  functions  of 
the  mind. 

It  has  often  occurred  to  us  to  ask  of  the  psy- 
chologists who  would  have  us  believe  that 
various  sorts  of  images  are  necessary  or  essen- 
tial in  diagrammatic  operation  for  the  proper 
perception  or  expression  of  thought,  how  they 
explain  the  understanding  of  difhcult  abstract 
or  scientific  propositions  as  laid  down,  for 
instance,  by  teachers  in  giving  instruction  to 
their  pupils.  A  professor,  in  expounding  the 
theories  of  the  physiological  principles  involved 


in  the  action  of  the  glands  of  internal  secretion 
to  a  group  of  medical  students  who  have  never 
heard  anything  about  them  before  and  have 
never  seen  them,  is  able  to  give  an  accurate  ex- 
position of  his  own  thought  so  as  to  make  clear 
to  them  the  knowledge  which  he  wishes  to 
impart.  It  is  impossible  to  say  beforehand 
whether  such  students  are  by  preference  so- 
caUed  visualists  or  auditifs.  The  impressions 
received  by  the  students  and  the  amount  of 
tmderstanding  of  the  matter  which  they  have 
of  such  impressions  received,  depend  entirely 
on  the  degree  and  quality  of  their  general 
education  or  general  individual  intelligence, 
and  not  on  the  caUing  up  of  any  specific 
images.  All  the  faculties  of  the  mind  must  be 
used  in  receiving  these  propositions  as  they  are 
being  laid  down  by  the  teacher.  It  is  incon- 
ceivable, as  some  would  have  us  believe,  that 
certain  individuals  arouse  auditory  word 
memories  of  what  is  spoken  to  aid  them 
in  the  understanding  of  speech,  or  that  others 
arouse  by  preference  visual  images  of  these 
matters.  It  would  seem  more  in  keeping  with 
the  probable  truth  that  all  possible  sources 
of  mental  activity  for  the  reception  and  storing 
up  of  impressions  are  used  in  such  a  case.  If 
this  were  not  so,  the  understanding  of  thought 
as  it  is  expressed  in  speech  could  be  made  a 
simple  matter,  reducible  to  a  measured  capacity 
for  imparting  knowledge  and  for  its  recep- 
tion, by  means  of  the  stimulation  and  produc- 
tion of  various  sensory  images,  whereas,  as 
a  matter  of  fact,  we  know  that  the  ability  to 
impart  knowledge  by  means  of  speech  and  to 
acquire  it  by  means  of  thought  depends  entirely 
on  the  individuals  who  are  teaching  or  receiving 
this  knowledge. 

All  these  considerations  would  seem  to 
point  to  the  fact  that  general  inteUigence  is 
the  basis  of  speech  and  not  any  separate  faculty 
of  the  mind.  As  a  corollary  to  this,  it  must  of 
necessity  follow  that  no  particular  part  of  the 
brain  and  no  group  of  centers  can  be  said  to 
control  the  mechanism  of  speech  production 
in  its  broadest  sense,  although  the  control 
of  the  motor  part  of  the  speech  function  may 
very  well  be  limited  in  a  poorly  circumscribed 
manner  to  a  region  adjacent  to  the  motor 
area  in  the  cortex  for  the  muscles  of  phonation, 
voice,  lips,  etc. 
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CHAPTER   VIII 

As  examples  of  speech  disturbances  due 
to  injury,  disease  or  maldevelopment  in  the 
afferent  cerebellar  tracts,  we  have  the  diffi- 
culties of  speech  seen  in  Friedreich's  ataxia. 
As  illustrations  of  defective  speech  seen  in 
injury,  maldevelopment  or  disease  in  the 
efferent  cerebellar  tracts,  we  have  the  heredo- 
cerebellar  ataxias  and  the  cerebellar  types  of 
catatonic  dementia  precox.  Speech  disturbances 
seen  in  the  cerebro-cerebeUar  conditions  are 
best  illustrated  by  the  cerebro-cerebeUar  diple- 
gias and  in  some  cases  of  multiple  sclerosis. 
As  evidence  of  speech  troubles,  using  the 
word  speech  in  the  widest  sense  always,  we  also 
have  the  conditions  which  depend  on  interrup- 
tions in  the  tracts  known  as  the  extrapyramidal, 
namely,  those  connecting  the  corpus  striatum 
and  the  red  nucleus  and,  therefore,  indirectly, 
the  red  nucleus  and  the  cortex  by  means  of 
rubro-cortical  or  cortico-rubral  tracts,  and 
the  cerebellum  by  the  superior  peduncles. 
Illustrative  of  this  are  the  speech  disturbances 
seen  in  paralysis  agitans  and  Wilson's  disease. 

Friedreich's  Ataxia. — Here  the  disturbance 
seems  to  be,  in  the  beginning,  at  any  rate,  one 
of  loss  of  coordination  explainable  on  the  same 
grounds  that  the  ataxia  in  the  muscles  of  the 
trunk  and  extremities  is  explained;  that  is, 
that  the  afferent  impulses  to  the  cerebellum 
are  cut  off  in  the  case  of  speech  from  the  muscles 
of  phonation  and  articulation.  When  these 
muscles  are  set  in  motion  during  utterance, 
ataxia  occurs,  resulting  in  the  so-called  "hot 
potato"  speech.  One  of  my  patients  described 
her  difficulty  by  saying  that  she  did  not  seem 
to  be  able  to  get  her  tongue  and  lips  in  the  right 
position  to  speak  properly,  and  at  times  she 
felt  that  it  was  impossible  to  speak  at  all  be- 
cause of  this  difficulty;  but  if  she  exercised  a 
great  deal  of  care  and  voluntary  effort  in  speech 
and  spoke  slowly,  she  was  able  to  speak  better. 
The  speech  disturbances  in  this  case  consisted 
of  a  peculiar,  slow,  colorless,  unemotional 
character  in  her  speech,  with  changes  in  tone 
and  pitch,  occurring  often  in  the  same  sentence, 
but  nearly  always  in  the  course  of  speaking 
several  sentences.  It  was  quite  customary  for 
her  to  speak  in  a  fairly  even,  slow,  monotonous 
tone  the  first  few  words  of  the  sentence,  and 


then  to  speak  rapidly  and  in  a  different  tone 
and  to  end  finally  in  an  entirely  different  pitch. 
There  would  be  considerable  volume  to  the 
speech  at  first,  but  this  gradually  tapered  off 
as  though  the  patient  were  tired.  The  most 
important  thing  seemed  to  be  the  entire  lack 
of  color  in  the  speech,  there  being  no  emotional 
manipulation  of  speech  possible  whatsoever. 

Another  patient  in  the  same  ward  had  a 
speech  which  is  described  as  halting,  distinctly 
ataxic,  with  remarkable  changes  in  pitch  and 
tone  occurring  in  the  same  sentence.  Her  voice 
also  grew  -very  weak  towards  the  close  of  a 
long  sentence,  and  words  were  spoken  almost 
in  a  whisper  at  the  end.  Her  speech  was  also 
colorless  so  far  as  emotional  tone  was  con- 
cerned. 

While  both  of  these  patients  were  advanced 
cases  of  Friedreich's  ataxia,  the  peculiar  char- 
acter of  the  speech  disturbance  when  it  occurs 
early  in  this  condition  was  seen  in  a  boy  of  1 2 
years  whose  symptoms  were  only  of  three 
years'  duration.  The  emotional  tone  in  this 
boy  was  well  preserved,  and  it  was  possible 
for  him  to  show  in  his  speech  the  quality  of  the 
particular  mood  in  which  he  happened  to  be 
while  talking;  but  throughout  the  speech  there 
was  an  unsteadiness  in  holding  sounds,  more 
particularly  vowels,  as  in  Ah  and  A.  These 
vowel  sounds  were  pronounced  in  a  very 
tremulous  and  unsteady  sort  of  way,  with 
changes  of  definite  character  in  tone  and  pitch. 
It  is  interesting  to  note  that  in  the  first  two 
cases,  which  were  advanced,  there  was  an 
associated  secondary  mental  defect  due  quite 
possibly  to  the  narrow  institutional  life  which 
they  led.  In  the  boy,  however,  this  was  not 
observed ;  he  was  bright  and  did  well  at  school. 
The  first  two,  however,  were  distinctly  retarded 
mentally  in  all  intellectual  spheres. 

One  other  case  of  Friedreich's  ataxia  with 
speech  disturbance  is  that  of  a  young  man  of 
26  whose  symptoms  began  18  years  ago. 
He  has  the  typical  "hot  potato"  speech,  talk- 
ing as  if  something  disagreeably  hot  was  being 
held  inside  the  mouth  which  had  to  be  pushed 
from  place  to  place  during  speech.  Aside  from 
this  defective  feature  his  speech  is  also  slow, 
halting,  with  a  tendency  to  unevenness  in 
tone  and  is  absolutely  colorless  emotionally. 

Three  other  cases  of  this  condition  observed 
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by  the  writer  showed  no  disturbances  of  speech 
whatsoever.  They  were  very  early  cases,  the 
symptoms  being  of  not  more  than  three  years' 
duration. 

Heredo-cerebellar  Ataxia. — Three  cases  which 
I  have  personaUy  observed  of  this  condition 
occurred,  one  in  a  child  of  nine  and  the  other 
two  in  brothers  who  were  more  than  40  years 
of  age.  There  was  also  a  sister  who  suffered 
from  the  condition,  but  she  had  no  trouble 
with  her  speech  mechanism.  All  three  of  these 
patients  had  the  characteristic  monotonous, 
halting,  colorless  type  of  speech,  which  is  a 
great  deal  like  the  speech  of  the  paralysis 
agitans  cases.  No  matter  how  great  the  distress 
or  the  joy  of  these  patients,  they  seem  unable 
to  convey  an  inkling  of  their  emotional  status 
through  manipulation  of  their  utterances. 
The  words  are  pronoxinced  slowly  with  a  halt 
between  each  word  or  phrase,  but  there  are  no 
changes  in  pitch  or  tone.  There  is  a  tendency 
to  slurring  of  sibilants  and  a  strange  lack  of 
expression,  not  only  in  their  voices  but  also  in 
their  faces.  In  this  respect,  I  have  been  able  to 
see  very  little  difference  between  the  speech 
disturbances  of  paralysis  agitans  and  cere- 
bellar ataxia.  In  the  two  brothers,  there  was 
a  considerable  degree  of  dementia  of  the  organic 
type,  defects  being  present  in  aU  mental  func- 
tions. 

Cerehro-cerehellar  Conditions. — In  cerebro- 
cerebellar  diplegias,  in  dementia  precox  and 
also  in  multiple  sclerosis,  it  has  been  definitely 
established  that  disease  processes  may  occur 
in  both  the  cerebrum  and  the  cerebeUrmi. 
In  cerebro-cerebellar  diplegias  of  profound 
type  such  as  one  sees  in  cases  of  accidental 
feeble-mindedness  following  difficult  labor  or 
other  injuries  or  diseases  soon  after  birth, 
there  is  very  evident  agenesis  in  both  the 
cerebral  and  cerebeUar  cortex.  It  is  rather 
common  in  these  cases  to  have  as  an  expression 
of  the  profound  mental  retardation  an  entire 
absence  of  speech.  In  milder  types  where  the 
agenesis  or  defective  development  due  to  injury 
is  not  so  profound,  speech  is  retarded  in  direct 
proportion  to  the  degree  of  brain  atrophy  or 
injury.  The  following  case  is  iUustrative  of 
the  former  type  and  is  reported  in  full  from 
the  records  of  the  case  taken  by  Dr.  O.  S. 
Strong,  not  only  because  it  serves  as  a  good 


example  of  the  condition  mentioned,  but  also 
because  it  is  of  interest  owing  to  the  fact  that 
speech  has  not  developed  at  all  even  though 
the  chUd  hears  perfectly. 

A.  A.,  male,  five  years  old.  Is  one  of  twins. 
After  a  normal  labor  the  child  appeared  to 
be  all  right.  When  fifteen  days  old,  it  be- 
gan to  have  attacks  during  which  its  face 
would  become  blue  and  its  body  wotild  be 
bent  in  a  position  of  opisthotonus.  These 
attacks  occurred  for  two  months;  they  were 
in  the  nature  of  generalized  convulsive  seizures 
and  always  began  with  a  sharp  cry.  The  child's 
body  would  be  contracted  tonicaUy  and  then 
would  bend  backward,  resting  on  the  back 
of  the  skuU  and  pelvis;  the  face  would  become 
very  blue  and  the  whole  attack  would  last 
about  ten  minutes.  OccasionaUy  the  attacks 
consisted  merely  of  spasmodic  crying  with 
blueness  of  the  face  without  convulsions.  He 
had  altogether  three  severe  convulsions  and 
many  crj^ng  spells  with  blueness.  Thereafter, 
the  child  appeared  to  develop  fairly  well, 
although  he  did  things  awkwardly  and  per- 
formed voluntary  movements  with  a  great 
deal  of  tremor  and  trembling.  He  did  not  creep 
imtil  he  was  two  years  old  and  did  not  walk 
until  he  was  three.  Investigation  shows  that 
deliveries  of  both  this  boy  and  the  twin 
were  normal  in  every  respect.  The  first  teeth 
appeared  when  the  child  was  about  sixteen 
months  old,  three  months  after  the  normal 
child  had  his  first  teeth.  The  affected  boy 
began  to  make  soiuids  when  he  was  four 
years  old,  but  never  distinctly,  so  that  his 
vocal  sounds  were  never  understood  as  words. 
There  has  always  been  more  or  less  slobbering, 
and  the  child  has  been  irritable  and  hard  to 
manage. 

On  the  back  of  the  child's  head  there  are 
two  large  bony  prominences,  the  one  on  the 
left  side  being  much  larger  than  the  one  on 
the  right.  The  head  is  distinctly  microcephalic 
and  asymmetrical.  The  affected  twin  is  in 
every  way  smaUer  and  less  weU  developed  than 
the  normal  one. 

The  neurological  examination  shows  that 
all  the  cranial  nerves  are  normal.  The  fundi 
are  normal.  The  puphlarj^  reactions  are  physio- 
logical and  hearing  is  normal  to  both  air  and 
bone   conduction.   The  boy  walks  in  a  very 
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unsteady  manner  with  the  legs  widely  spread 
and  with  unsteady,  jerky  movements  of  his 
upper  extremities  and  trunk.  In  stopping  there 
is  a  tendency  to  fall  to  either  side.  He  also 
stands  very  unsteadily  when  bis  feet  are  put 
together,  even  with  his  eyes  open.  AU  the 
superficial  reflexes  are  normal;  the  muscle 
strength  seems  to  be  normal,  although  cooper- 
ation was  so  poor  on  account  of  his  mental 
condition  that  nothing  definite  can  be  said 
about  this.  There  is  a  tremor  in  both  upper 
and  lower  extremities  of  the  intention  type; 
irregularly  ataxic  and  choreiform  movements 
are  brought  out  very  easily.  There  is  distinct 
equilibratory  and  non-equilibratory  coordina- 
tion in  both  upper  and  lower  extremities. 
There  is  marked  adiadochokinesis.  There  are 
no  sensory  changes.  Guttural  soimds  are  made 
but  no  understandable  word  has  ever  been 
spoken.  In  other  words,  there  is  a  very  low 
grade  of  imbecility.  The  child  is  extremely 
emotional,  bad-tempered,  and  not  amenable 
to  discipline,  persuasion  or  correction. 

The  speech  disturbances  in  dementia  precox 
have  akeady  been  mentioned.  Reference  will 
be  made  here  only  to  the  fact  that  Kraepelin  " 
has  recognized  a  distinct  form  of  dementia 
precox,  which  he  calls  "Schizophasia,"  in 
which  there  are  very  marked  changes  in  speech 
with  aphasic  and  paraphasia  characteristics. 
Ea-aepelin  also  dweUs  on  the  fact  that  speech 
disturbances  may  and  often  do  occiu"  in  all 
types  of  dementia  precox.  The  cerebellar 
findings  in  this  condition  by  Southard  and 
others  should  also  be  borne  in  mind. 

Multiple  Sclerosis. — In  this  condition  the 
speech  defect  is  probably  a  cerebellar  dis- 
turbance. Indeed,  in  the  paraplegic  types 
of  multiple  sclerosis  with  the  difficulty  Hmited 
fairly  definitely  below  the  bulb,  speech  dis- 
turbances never  occur.  The  opposite,  however, 
is  true  where  the  sclerotic  plaques  are  located 
either  in  the  medulla  or  in  the  cerebrum  and 
cerebellum.  The  speech  disturbances  range 
from  absolute  anarthria  or  aphonia  to  varying 
degrees  of  dysarthria  and  dysphonia.  In  these 
two  types,  the  lesions  are  undoubtedly  situated 
either  in  the  cortico-spinal  tracts  and  their 
afferent  fibers  to  the  cranial  nerve  nuclei,  or, 
very  rarely  indeed,  in  the  nuclei  themselves; 
in  the  former  case  the  speech  is  a  spastic  diffi- 


culty. The  typical  speech  of  multiple  sclerosis, 
however,  is  not  of  the  bulbar  type  but  has 
more  of  the  cerebellar  characteristics;  namely, 
it  is  monotonous,  peculiarly  ataxic,  colorless 
and  emotionless,  and  shows  frequent  changes 
in  tone  and  pitch. 

F.  W.  Scripture  ^^  makes  a  study  of  the 
records  of  speech  in  disseminated  sclerosis  by 
the  graphic  method.  In  his  conclusions  on  the 
nature  of  sclerotic  speech,  he  notes  the  pecuhar 
vibrations,  irregular  rhythm,  monotony,  etc., 
and  attributes  these  quahties  of  the  sclerotic 
speech  to  ataxia.  When  thickness  and  explo- 
siveness  occur  in  the  speech,  these  symptoms 
are  attributable  to  spasticity  in  the  muscles 
of  enunciation  and  are  in  no  wise  different 
from  the  speech  defects  seen  in  infantile  cere- 
bral diplegia  or  ordinary  hemiplegia.  In  brief, 
Scripture  attributes  all  the  difficrdties  of  speech 
in  multiple  sclerosis  to  ataxia  or  disturbance 
of  tone  or  a  disturbance  of  breathing,  which 
might  result  in  "staccato  speech."  He  insists 
that  scanning  speech  never  occurs  and  explains 
that  the  distru-bance  of  rhythm  in  the  speech 
of  multiple  sclerosis  which  simulates  scanning 
is  explainable  by  an  anataxia  of  breathing. 
Scripture  distinctly  states  that  syllables  are 
not  separated  by  pauses  in  this  condition.  This 
author  feels  that  the  laryngeal  ataxia  respon- 
sible for  most  of  the  speech  disturbances  in 
multiple  sclerosis  occurs  also  in  Friedreich's 
disease  and  in  some  of  the  other  conditions 
not  yet  thoroughly  studied. 

Paralysis  Agitans. — In  this  condition  there 
is  characteristically  found  the  same  dull, 
monotonous,  slow,  but  not  halting  speech, 
void  of  all  emotional  coloring,  that  is  seen  in 
cerebellar  conditions  without  the  true  ataxia 
already  spoken  of  in  the  speech  distiurbances 
of  Friedreich's  and  multiple  sclerosis.  The 
speech  is  more  apt  to  be  stiff  and  is  probably 
not  wholly  cerebellar  and  indeed  may  be  in 
most  part  a  spastic  speech.  Differentiating  it 
from  the  speech  of  Friedreich's  ataxia,  is  the 
fact  that  changes  in  tone  never  occur.  There  is 
a  true  monotony,  with  no  halting  or  slurring, 
such  as  is  seen  in  the  heredo-cerebellar  condi- 
tions. 

In  Wilson's  disease,  a  report  of  a  case  of 
which  is  herewith  appended,  the  speech  is 
evidently  gradually  lost  as  a  part  of  the  gen- 
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eral  mental  deterioration  with  final  demen- 
tia. The  motor  quality  of  the  speech  is  un- 
doubtedly spastic.  This  girl  spoke  through  her 
teeth,  very  stiffly,  and  the  only  sounds  uttered 
were  throaty,  guttural  noises,  only  a  word 
here  and  there  being  recognizable. 

S.  F.,  female,  aged  22,  single. 

Family  History. — The  mother,  who  is  45 
years  of  age,  is  neurotic  and  suffers  from 
headaches  and  metrorrhagia.  The  father  died 
of  tuberculosis  (?)  at  the  age  of  30  and  was  a 
shiftless  man  who  would  not  work.  The  mother 
of  the  patient  finally  deserted  him  and  after 
his  death  married  again.  She  had  by  Sadie's 
father  three  children,  of  whom  the  patient  is 
one,  the  other  two  being  a  girl,  24  years  of  age, 
and  a  boy,  20  years  of  age,  who  are  both  said 
to  be  physically  and  mentally  normal.  The 
mother  has  had  no  children  by  the  second 
marriage,  and  she  states  further  that  there  is 
no  history  in  any  of  the  branches  of  her  family 
of  any  Ulness  such  as  exists  in  our  patient. 
She  knows  very  little  about  her  first  husband's 
family,  and  is  not  even  sure  that  he  died  of 
tuberculosis,  although  she  heard  that  he  died 
from  some  wasting  disease.  The  patient's 
mother  states  that  the  pregnancy  as  a  result 
of  which  our  patient  was  bom  was  perfectly 
normal  and  uneventful  and  that  the  labor  was 
easy  and  no  untoward  incidents  occurred  during 
the  labor  or  the  puerperium.  The  child  walked 
at  one  year  and  progressed  satisfactorily.  She 
was  bright  at  school  and  left  when  she  was  a 
little  more  than  12  because  a  cousin  who 
brought  her  up  thought  it  best  that  she  go  to 
work.  She  worked  as  a  messenger  girl  in  a  dry 
goods  store  for  several  years  and  then  stayed 
at  home  to  keep  house  for  her  mother.     ^^-Il^ 


History  of  the  Onset. — The  girl,  having 
previously  been  perfectly  well,  when  about  15 
yeard  old,  suddenly  fell  to  the  floor  and  was 
carried  unconscious  to  the  bed  bleeding  pro- 
fusely from  the  vagina  or  the  rectum,  her 
mother  did  not  know  which.  It  is  said  that  the 
patient  passed  large  clots  of  blood  and  that  the 
hemorrhage  lasted  several  hours.  At  the  end 
of  this  time  it  stopped  completely,  but  she  lay 
in  bed  and  was  so  extremely  weak  that  she 
could  not  move  her  head  and  had  to  be  fed. 


Several  days  later  when  she  finally  began  to 
talk  and  move  a  little,  she  complained  of  a 
severe  pain  in  her  throat  and  in  the  upper 
part  of  the  chest.  This  pain  was  so  severe 
that  she  was  doubled  up,  her  head  and  knees 
touching  during  the  paroxysms.  She  still  re- 
mained in  bed,  but  gradually  the  pain  sub- 
sided somewhat  only  to  return  at  the  end  of 
several  weeks  with  increased  severity.  She  was 
taken  to  the  Long  Island  College  Hospital  at 
the  end  of  two  or  three  months.  Soon  after 
this,  she  became  drowsy  and  would  lie  in  bed 
for  months  without  moving  and  in  a  semi- 
conscious state.  During  this  period,  the  pains 
in  the  throat  and  chest  were  not  evident,  but 
at  the  end  of  each  drowsy  period,  they  would 
return  with  increased  violence,  and  during  the 
attacks  of  pain,  she  would  not  be  able  to  talk 
at  all  and  was  doubled  up  in  a  knee  to  chin 
posture,  which  was  the  only  position  in  which 
she  could  obtain  relief.  During  one  of  these 
attacks,  she  completely  lost  her  voice  and  has 
never  since  regained  it,  not  having  spoken  a 
word  distinctly  for  more  than  four  years.  The 
dysarthria  and  dysphonia  have  remained 
stationary,  there  being  no  remissions  what- 
soever. 

The  tremor  began  three  or  four  years  ago. 
The  grimace  or  spastic  smile  which  the  patient 
has,  began  about  seven  or  eight  months  ago. 
Of  late  years,  the  patient  has  occasionally  lost 
some  blood  from  the  recttun.  On  several  occa- 
sions, her  legs  have  become  so  extremely  spastic 
that  they  have  swelled  considerably,  although, 
as  the  patient's  mother  expressed  it,  "there  was 
no  dropsy  and  the  skin  did  not  pit." 

The  mental  deterioration  has  been  very 
rapid.  The  mother  says  that  she  is  definitely 
sure  that  until  seven  or  eight  months  ago  the 
girl  was  mentally  as  keen  as  she  ever  was, 
despite  the  fact  that  she  could  not  talk. 

Inspection. — The  patient  is  fairly  well 
nourished,  and  Ues  in  a  spastic  attitude,  the 
face  being  fixed  in  a  fast  grimace  or  grin,  the 
legs  stiffly  extended,  the  head  and  trunk  also 
being  held  rigid.  Her  movements  are  made  with 
stiffness  and  tenseness  in  the  muscles,  which  are 
quite  noticeable. 

Coordination. — -On  accovmt  of  the  great 
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spasticity  in  the  skeletal  muscles,  examination 
to  bring  out  the  coordinating  status  is  not 
always  satisfactory,  but  non-equilibrator>' 
tests,  namely,  the  finger-finger,  finger  to  nose, 
knee  to  heel  and  knee-heel  tests,  seem  to  be 
well  done. 

Gait. — The  patient  can  walk  a  httle  with 
considerable  spasticity  and  is  apt  to  fall, 
especially  when  she  attempts  to  run. 

Skilled  Acts. — ^Are  very  poorly  performed 
because  of  the  spasticity,  and  speech  is  extreme- 
ly difiicult.  She  cannot  write  because  of  the 
tremor.  There  is  aphonia  and  anarthria, 
although  at  times  she  can  speak  one  or  two 
words  and  will  himi  songs,  so  they  can  be 
understood. 

Reflexes. — All  the  reflexes  are  equal  and 
active,  both  superficial  and  deep.  There  is 
no  ankle  clonus,  although  tapping  of  the  patel- 
lar reflexes  is  sufficient  to  cause  an  extremely 
marked  response  with  apparent  clonus.  The 
superficial  reflexes,  including  the  abdominals, 
are  present  and  equal.  It  has  been  possible,  on 
account  of  poor  cooperation,  to  examine  this 
patient's  plantar  reflexes  only  dtuing  sleep; 
and  on  a  number  of  occasions  when  this  was 
stealthily  done  at  night,  there  was  the  normal 
flexion  of  the  big  toe  and  no  Babinsld  was 
elicited.  There  was  no  Oppenheim  and  no 
Chaddock.  The  abdominals  were  present  and 
equal  during  sleep.  Pupillary  reflexes  are  equal 
and  prompt,  both  as  regards  light  and  accom- 
modation, although  there  is  a  weakness  in 
convergence,  the  left  ocular  movements  not 
taking  part  in  this  reaction,  the  eyeball  seem- 
ing to  remain  fixed  with  the  same  degree  of 
spasticity  as  the  skeletal  muscles.  The  corneal 
reflex  is  equal  and  active.  There  is  no  nystag- 
mus. 

Muscle  Strength. — Does  not  seem  to  be 
impaired.  The  tendo  acliihis  and  the  muscles 
of  the  wrist  are  held  so  rigidly  as  almost  to 
constitute  a  deformity,  and  it  requires  great 
strength  to  overcome  the  spasticity.  This  is 
more  marked  at  times  than  at  others. 

Associated  Movements. — In  talking  or 
performing  voluntary  acts  with  the  arms  or 
legs  or  in  attempting  to  rise  from  a  prone 


posture,  the  whole  bodj^  seems  to  take  part 
m  irregular  movements  which  are  particularly 
marked  in  the  face  and  in  the  arms  and  hands; 
these  movements  are  athetoid-like. 

Electrical  Reactions. — ^Are  normal. 

Cranial  Nerves. — There  seems  to  be  no 
palsy  of  the  third,  fourth  or  sixth,  and  none  of 
the  seventh  or  fifth  nerves.  Taste  is  normal. 
Sensation  in  the  trigeminal  distribution  is 
normal.  The  optic  nerve  is  normal  and  is  not 
affected  in  any  way.  Hearing  is  acute,  and  there 
does  not  appear  to  be  any  paralysis  of  the 
palate,  tongue  or  vocal  cords,  although  it  is 
extremely  difficult  to  examine  the  throat,  on 
account  of  the  great  spasticity  and  rigidity 
in  the  muscles  of  the  mouth,  face  and  throat. 

Mental  Status. — The  patient  is  suffering 
from  a  real  dementia  and  has  reached  the 
level  of  the  low  imbecile  type.  She  is  extremely 
emotional,  cries  and  laughs  involuntarily, 
although  the  elated  mood  is  more  frequent 
and  constant.  She  is,  at  times,  however,  very 
vicious  and  wiU  scratch  and  bite.  She  leads  a 
practically  negative  vegetative  existence. 

When  in  complete  rest,  the  tremor  is  ob- 
servable and  highly  suggestive  of  the  paralysis 
agitans  type  in  the  hands,  but  when  the  patient 
attempts  to  do  something,  she  uncovers  a 
generalized  tremor,  particularly  marked  in  the 
hands  and  head  and  trunk,  of  the  intention 
type.  The  tremor  is,  at  aU  times,  rhjrthmical, 
has  moderate  force,  and  not  very  much  ampli- 
tude and  is  very  much  increased  by  stress  and 
emotion.  The  patient  seems  able,  with  coaxing, 
to  control  the  tremor  and  at  times  is  able  to 
stop  it  altogether.  It  is  not  exactly  of  the 
intention  type  either,  for  the  patient  is  able  to 
drink  out  of  a  cup  without  spihing  a  drop. 
At  the  commencement  of  the  act  of  grasping 
the  cup  and  just  before  she  is  able  to  do  this, 
the  tremor  is  quite  marked,  but  as  soon  as  she 
grasps  the  cup  and  brings  it  to  her  lips,  the 
tremor  practically  stops,  and  she  is  able  to 
drink  the  contents  without  spflling  them. 

The  roentgen-ray  photograph  is  negative. 
Special  eye  examinations  are  also  negative. 
Fluoroscopic  examination  of  the  Hver  has  not 
been  made  because  this  method  of  examination 
is  not  available  at  the  hospital.  Blood  Wasser- 
mann  is  negative. 
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Speech  Disturbances  in  Tabes. — Walter  B. 
Swift  ^^  brings  up  the  subject  of  defective 
speech  in  tabes,  which  he  difEerentiates  from 
the  speech  disturbances  seen  in  general  paresis. 
The  difficulties  seen  in  tabes  S^vift  ascribes  to 
a  "failure  in  the  report  to  the  central  nervous 
system  of  the  positions  of  the  speech  mechan- 
ism during  utterance.  In  other  words,  speech 
in  certain  utterances  demands  certain  very 
exact  and  complicated  coordinations  in  the 
speech  mechanism  musculature.  Just  these 
exact  coordinations  are  impossible,  due  to  a 
lack  of  sensory  report  of  their  position." 

The  speech  in  tabes  which  this  author 
describes  has  a  slurring,  slovenly,  inadequate 
quality,  which  vanishes  when  instructions  are 
given  to  the  patient  to  talk  slowly  so  that 
enough  time  may  be  given  for  the  report  of 
the  positions  of  the  various  muscles  used  in 
speech  to  the  cortex.  The  author  appears  to 
be  a  little  indefinite  in  his  anatomy,  referring 
the  entire  matter  of  coordination  and  position 
sense  of  the  speech  musculature  to  the  cortex 
without  especially  mentioning  whether  he 
means  the  cerebral  or  the  cerebellar  cortex. 
Anatomically,  we  know  that  there  are  two 
connections,  the  direct  or  posterior  spino- 
cerebellar tracts  which  are  affected  primarily 
in  Friedreich's  ataxia,  and  secondarily  in  tabes, 
and  are  only  a  portion  of  the  afferent  cerebellar 
connections  of  the  middle  lobe  of  that  organ. 
An  important  portion  of  this  pathway  is  re- 
ceived from  the  columns  of  Goll  and  Burdach, 
or  at  least,  from  their  nuclei,  and  helps,  with 
the  direct  spino-cerebellar  tract  and  the 
vestibulo-cerebellar  and  the  olivo-cerebellar 
connections  to  make  up  the  inferior  cerebellar 
peduncle,  so  that  not  only  in  tabes,  but  also  in 
the  other  conditions  already  mentioned,  speech 
defects  occur  where  the  afferent  cerebellar 
mechanism  is  disturbed,  the  position  and 
muscle  sense  of  the  speech  musculature  being 
interfered  with.  It  is  needless  to  say  how  fre- 
quently, particularly  late  in  the  disease,  mental 
defects  occur  in  tabes — the  taboparesis  of 
authors. 

All  of  the  cases  cited  above  serve  to  show 
that  the  cerebellum  plays  no  little  part  in  the 
proper  coordination  of  the  motor  part  of  speech. 
It  makes  for  plasticity  of  speech  and  for 
variableness  of  many  of  its  physical  characters. 


It  helps  and  no  doubt  entirely  directs  the  motor 
coordinations  of  the  speech  musculatiu-e,  and 
the  cerebellar  speech  mechanism  when  func- 
tionating properly  enables  man  to  speak 
quickly,  to  change  the  voice  in  tone  and  pitch, 
to  impart  emotion  to  the  voice  and,  in  fact, 
gives  it  its  finer  qualities.  Is  this  all  the  cere- 
bellum does?  Following  out  our  very  broad 
conception  of  the  speech  mechanism,  we  feel 
that  this  is  only  a  small  part  of  what  the 
cerebellum  helps  to  do.  We  also  feel  that  there 
is  an  anatomical  basis  for  ovlt  views.  In  devel- 
oping these  views,  however,  we  must  have 
reference  to  our  anatomical  and  physiological 
knowledge  concerning  the  cerebelliom. 

In  abstracting  what  we  already  know  of  the 
functions  of  the  cerebellum,  and  in  recounting 
some  of  the  anatomical  points  involved, 
reference  is  had  to  the  chapter  on  the  phys- 
iology of  the  cerebellum  in  Starling's  ^^  book, 
and  to  the  fine  little  work  by  C.  J.  Herrick,^" 
191 6.  With  that  function  of  the  cerebellum 
which  has  to  do  with  the  maintenance  of  equilib- 
rium and  other  changes  in  the  posture  of  the 
body  not  especially  connected  with  visual 
and  auditory  stimuli,  namely,  the  vestibulo- 
cerebellar mechanism,  we  are  not  at  all  con- 
cerned, at  least  not  primarily.  With  the  matter 
of  coordination,  however,  we  are  entirely  con- 
cerned. The  coordinating  mechanism  of  the 
cerebellum  depends  on  the  reception  of  afferent 
stimuli  from  the  muscles,  joints  and  ligaments 
of  the  body;  but  as  we  are  only  discussing 
speech,  only  the  muscles  of  speech  need  be 
mentioned.  This  system  of  afferent  nerves  has 
been  called  (by  Sherrington  ^*)  the  proprio- 
ceptive system,  because  it  is  not  excited  by 
changes  in  the  environment,  but  only  by 
changes  within  the  body  itself.  Excitation  of 
this  system  results  in  a  regulation  of  the  extent 
of  motor  discharge  in  the  muscles  and  prevents 
over-action  even  though  it  may  be  evoked.  It  is 
a  "compensatory  reflex  in  an  opposite  direction 
to  the  reflex  immediately  excited  from  the 
skin."  In  this  way,  according  to  Sherrington, 
tone  is  maintained  in  muscles.  Most  of  the 
speech  defects,  therefore,  seen  in  tabes  and 
Friedreich's  ataxia  are  due  to  changes  in  tone 
and  to  disturbances  of  the  regulative  coordi- 
native  mechanism,  resulting  in  ataxia  and 
various   types   of   dysphonia   and   dysarthria 
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of  ataxic  character.  The  other  proprioceptive 
part  of  the  cerebellar  mechanism,  which  reaUj' 
does  not  concern  us  in  the  discussion  of  speech, 
comes  in  through  the  vestibular  tracts  either 
directly  to  the  nuclei  of  the  cerebellum,  or, 
first,  to  the  vestibular  nuclei  and  then  through 
the  inferior  peduncle,  to  the  dentate  nucleus. 
This  pathway  also  is  mainlA^  afferent. 

The  efferent  pathway'-  of  tliis  proprioceptive 
sj^stem  is  from  the  roof  nuclei  of  the  cerebeUum, 
particularlj'  the  dentate,  through  the  superior 
peduncles  into  the  decussation  of  the  peduncles 
which  cross  just  below  the  roof  of  the  aqueduct 
of  Sj'lvius  at  the  level  of  the  red  nucleus.  The 
red  nucleus  is  the  first  relay  in  this  neuron; 
the  second  relajr  leaves  the  red  nucleus  and 
crosses  soon  thereafter,  forming  by  this  recross- 
ing  the  rubro-spinal  tracts.  The  red  nucleus, 
ver\'  exddently,  therefore,  is  an  important  relay 
in  this  efferent  cerebeUar  pathway,  and  has 
more  or  less  important  connections  with  the 
cerebrum  which  are  both  afferent  and  efferent, 
and  -with  the  corpus  striatum  bj''  way  of  the 
ansa  lenticularis.  It  is  in  the  destruction  by 
disease  of  this  mechanism  that  we  get  the 
speech  disturbances  and  other  sjinptoms  of 
those  two  extrapjTamidal  diseases  known  as 
paralysis  agitans  and  Wilson's  disease. 

More  important,  however,  than  all  these 
pathways  is  the  enormous  palho-cerebeUar 
pathway  from  the  large  association  areas,  par- 
ticularly in  the  frontal  and  temporal  regions 
of  the  cerebrum  through  the  basis  pedunculi 
into  the  nuclei  of  the  pons,  and  thence  b\'  a 
second  relay  to  the  opposite  cortex  of  the  cere- 
bellum. This  pathway  is  known  as  the  middle 
cerebellar  peduncle,  and  in  size  is  much  larger 
than  the  area  occupied  by  the  pjTamidal  tracts 
in  this  region.  The  importance  of  this  pathway 
is  tremendous  and  its  functions  are  shrouded 
in  mystery.  That  it  must  be  important  is  evi- 
dent not  only  from  its  size  but  also  by  the  fact, 
as  given  by  StarHng, ''  that  there  is  a  close 
association  between  the  development  of  each 
cerebral  and  the  opposite  cerebeUar  hemisphere. 
"Atrophy  of  one-half  of  the  cerebnun  brings 
about  atrophy  of  the  opposite  hemisphere  of 
the  cerebellum."  The  tremendous  size  of  the 
cerebellar  cortices  which  are  made  up  almost 
entirely  (if  we  exclude  the  middle  lobe  of 
that  organ)   bj^  this  connection,  also  attests 


to  the  great  importance  of  this  pathway.  No 
attempt  has  been  made  to  go  very  thoroughly 
into  the  physiology  or  anatomj-  of  this  most 
interesting  subject.  Only  those  points  which 
seem  to  bear  on  our  argument  are  mentioned. 
The  physiology  of  this  region  is  also  extremely 
interesting.  Experiments  by  Ferrier  ^  show  that 
relatively  much  greater  stimuh  must  be  appUed 
to  the  cerebeUar  cortex  in  order  to  get  a  motor 
response  than  is  necessan,'  to  obtain  the  same 
degree  of  response  by  stimulation  of  the  cere- 
bral cortex.  When  such  responses  do  occur,  as 
a  result  of  stimulation  of  the  cerebeUar  cortex, 
they  are  alwaj'S  of  limbs  and  large  units  of  the 
body,  not  of  single  muscles  or  groups  of 
muscles  as  when  the  motor  cerebral  cortex  is 
stimulated.  On  the  other  hand,  movements 
excited  by  stimuli  from  the  nuclei  of  the  cere- 
beUum are  not  quite  so  widespread,  and  can 
be  initiated  with  much  shghter  stimuh  than  is 
necessar}'  to  produce  the  same  degree  of  move- 
ment when  apphed  to  the  cerebeUar  cortex. 
It  seems,  therefore,  that  the  fimctions  of  the 
cortex  of  the  cerebeUum  appear  to  be  different 
from  those  of  the  nuclei  of  that  organ.  Horsley 
regards  the  cortex  of  the  cerebeUum  as  an 
afferent  receptive  center  entirely,  and  the  nuclei 
as  efferent  centers,  which  have  to  do  with  move- 
ments of  the  eyes  and  head,  trunk  and  limbs, 
and  are  mainly  concerned  with  the  maintenance 
of  equUibrium  in  response  to  alterations  of  the 
positions  of  the  body. 

WhUe  this  gives  us  very  Uttle  definite  in- 
formation about  the  functions  of  the  cortex 
of  the  cerebeUimi,  enough  has  been  said  to 
indicate  that  these  fimctions  are  but  httle 
understood,  and  that  they  are  for  that  reason 
probably  of  great  importance.  How  im- 
portant, may  be  seen  from  Herrick's '"  dis- 
cussion of  this  matter.  In  correlating  the 
importance  of  this  cerebro-cerebeUar  pathway, 
we  must  turn  first  to  this  author's  idea  of  the 
fimctions  of  the  cerebral  cortex  (p.  298): 
"There  is  a  specific  locaUzation  of  function 
in  the  cerebral  cortex,  in  the  sense  that  particu- 
lar systems  of  sensor}^  projection  fibers  termi- 
nate in  special  regions  (the  sensory  projection 
centers),  that  from  other  special  regions  (the 
motor  projection  centers),  particular  s^^stems 
of  efferent  fibers  arise  for  connection  with  the 
lower  motor  centers  related  to  groups  of  mus- 
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cles  concerned  with  the  bodily  movements, 
and  that  between  these  projection  centers 
there  are  association  centers,  each  of  which 
has  fibrous  connections  of  a  more  or  less  defi- 
nite pattern  with  all  other  parts  of  the  cortex. 
The  destruction  of  any  part  of  the  cortex  or 
of  the  fiber  tracts  connected  therewith,  in- 
volves, first,  a  permanent  loss  of  the  particular 
functions  served  by  the  neurons  affected,  and, 
in  the  second  place,  a  transitory  disturbance 
of  the  cortical  equilibrium  as  a  whole  (diaschi- 
sis  effect  of  von  Monakow) .  Specific  mental  acts 
or  faculties  are  not  resident  in  particular  cor- 
tical areas,  but  all  conscious  processes  probably 
require  the  discharge  of  nervous  energy 
throughout  extensive  regions  of  the  cortex, 
and  the  character  of  the  consciousness  will 
depend  in  each  case  upon  the  dynamic  pattern 
of  this  discharge  and  the  sequence  of  fxmction 
of  its  component  systems.  This  pattern  is 
inconceivably  complex  and  only  the  grosser 
features  are  at  present  open  to  observation 
by  experiment  and  pathological  studies. 

"No  cortical  area  can  properly  be  described 
as  the  exclusive  center  of  a  particular  function. 
Such  'centers'  are  merely  nodal  points  in  an 
exceedingly  complex  system  of  neurons  which 
must  act  as  a  whole  in  order  to  perform  any 
function  whatsoever.  Their  relation  to  cerebral 
functions  is  analogous  to  that  of  the  railway 
stations  of  a  big  city  to  traffic,  each  drawing 
from  the  whole  city  its  appropriate  share  of 
passengers  and  freight;  and  their  great  clinical 
value  grows  out  of  just  this  segregation  of  fibers 
of  like  functional  systems  in  a  narrow  space, 
and  not  to  any  mysterious  power  of  generating 
psychic  or  any  other  special  forces  of  their  own. 

"The  essence  of  cortical  function  is  corre- 
lations, and  a  cortical  center  for  the  perform- 
ance of  a  particular  function  is  a  physiological 
absurdity,  save  in  the  restricted  sense  described 
above." 

Again  on  page  290,  speaking  of  the  associa- 
tion centers  of  the  cortex,  Herrick'"  says: 
"  These  alone  are  greatly  enlarged  in  the  human 
brain  as  compared  with  those  of  the  higher 
apes.  In  the  latter  animals,  the  projection 
centers  are  fully  as  large  as  those  of  man,  the 
much  smaller  brain  weight  being  chiefly  due 
to  the  relatively  poor  development  of  the 
association  centers."  Now  we  find  that  "the 


cerebral  cortex  is  in  direct  connection  with  the 
red  nucleus  of  the  cerebral  peduncle  by  a  corti- 
co-rubral  tract,  arising  in  the  frontal  region 
of  the  cortex,  and  by  ascending  fibers  from  the 
red  nucleus  to  the  same  general  part  of  the 
cerebral  hemisphere.  From  the  frontal,  parietal, 
temporal  and  occipital  association  centers 
there  arise  large  descending  fiber  tracts  to 
the  nuclei  of  the  pons  (cortico-pontile  tracts). 
These  connections  between  the  cerebral  cortex 
and  the  red  nucleus  and  pons  put  the  cerebral 
cortex  and  the  cerebellum  into  very  intimate 
relations,  but  the  exact  way  in  which  the  cere- 
brum and  the  cerebeUvim  cooperate  function- 
ally is  obscure." 

This  pathway  by  means  of  the  cortico- 
pontile  tracts,  or,  as  they  are  also  called,  the 
middle  cerebellar  peduncles,  between  these 
tremendously  important  and  highly  developed 
cerebral  association  centers  and  the  mysterious 
cerebellar  cortex,  assvunes  a  position  of  very 
great  importance.  In  structure,  the  cerebellar 
cortex  differs  from  the  cerebral  cortex  in  the 
form  and  arrangement  of  its  netuons,  the  for- 
mer being  similar  throughout  in  construction. 
The  cerebral  cortex,  as  is  well  known,  shows 
marked  differentiation  in  various  places  in  the 
character,  form  and  arrangement  of  its  cells 
and  neurons.  We  already  know  that  the  func- 
tions of  the  cerebrum  are  of  the  highest  type, 
and,  together,  give  us  in  man  that  momentous 
thing  which  we  call  the  human  mind,  or  in- 
telligence, in  the  broadest  sense.  This  much 
seems  to  be  undoubted.  The  function  of  the 
cerebellum,  from  all  its  known  physiology  and 
undifferentiated  anatomical  structure,  seems 
to  be  admirably  adapted  only  to  one  thing, 
namely,  coordination  and  the  maintenance  of 
equihbriiun.  Why,  therefore,  should  a  different 
function  be  ascribed  to  the  cerebellar  cortex 
when  considering  its  relations  to  the  cerebral 
cortex?  Why  not  the  function  of  coordination, 
of  cerebral  mechanisms?  Reasoning  logically, 
therefore,  if  the  cerebrum  is  the  seat  of  the 
highest  fvmctions  of  intelligence,  and  if  speech 
is  nothing  but  the  expression  of  this  intelli- 
gence, then,  of  course,  the  function  of  the  cere- 
beUiun  in  relation  to  the  cerebrum  is  the  coordi- 
nation of  the  various  mechanisms  of  speech 
and  intelligence, — coordination,  for  instance, 
of    thought    production    and    the    emotions. 
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the  distiorbance  and  dissociation  of  which  in 
normal  states  is  best  seen  in  dementia  precox 
with  all  its  attendant  protean  sjinptomatolog}'. 
Stewart  Paton  is  verj^  fond  of  describing  the 
mental  defect  in  dementia  precox  as  an  intel- 
lectual ataxia,  an  illustrative  phrase  which 
may  have  in  it  more  truth  than  convenience. 
Of  course,  this  is  entirely  speculative.  At 
least,  there  are  anatomical  reasons  whj^  this 
conception  ma}'  be  possible. 

In  the  types  of  cerebro-cerebellar  agenesis 
of  cerebro-cerebellar  diplegias  invohong  injuries 
at  childbirth,  this  conception  finds  clinical 
corroboration.  These  children  show  a  disfunc- 
tion in  aU  the  fields  of  cerebral  and  cerebellar 
mechanisms,  namely,  of  intelligence,  motor 
and  sensory  disturbances,  and  gross  defects 
or  entire  absence  of  speech.  In  the  heredo-cere- 
beUar  ataxias,  the  same  holds  true  to  a  more 
moderate  degree.  All  writers  on  this  subject, 
not  only  of  Alarie's  heredo-cerebeUar  ataxia, 
but  also  of  Friedreich's  ataxia,  comment  on 
the  regularity'  with  which  inteUigence  defects, 
amounting  in  many  cases  to  dementia  and 
imbeciht}',  occur  together  with  emotional  and 
speech  defects.  In  tumors  of  the  cerebellum 
and  of  the  cerebeUo-pontile  angle,  disturbances 
of  intelligence  of  a  profound  character  are 
often  seen  verj'  early.  In  a  great  many  autop- 
sied  cases  of  dementia  precox  reported  by 
Southard,-^  pre^iousty  discussed,  there  were 
marked  changes  in  the  cerebellar  cortex  and 
in  the  nuclei,  so  much  so  that  Southard  postu- 
lated a  group  of  dementia  precox  cases  on  his 
cerebellar  findings.  In  the  great  majoritj-  of 
aU  these  cases,  of  course,  the  cerebrum  was 
correspondingly  severely  involved.  The  e\a- 
dence  seems  to  point  to  a  necessarj'  correlation, 
therefore,  of  processes  in  both  the  cerebrum 
and  the  cerebellum,  for  the  production  of  these 
grave  speech-intelligence  and  motor-sensorj^ 
defects  seen  not  only  in  dementia  precox  but 
also  in  the  other  conditions  above  discussed. 
It  is,  of  course,  realized  that  nothing  of  a  posi- 
tive character  has  been  contributed  to  this 
subject;  the  matter  has  consisted  entirety  of 
speculation  on  a  clinical  and  anatomical  basis. 
It  is  hoped,  however,  that  others  better  trained 
than  the  author  will  investigate  these  sugges- 
tions with  an  idea  of  substantiating  or  dis- 
proving the  conceptions  herein  set  forth. 
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The  following  case  is  reported  in  the 
hope  that  others  may  profit  from  some  of 
its  unusual  characteristics  and  be  induced 
to  attempt  the  further  development  of  a 
therapeutic  procedure  for  what,  up  to  the 
present  time,  have  seemed  to  be  unap- 
proachable lesions  of  the  brain.  An  exami- 
nation of  the  literature  has  failed  to  reveal 
any  case  which  has  been  successfully 
relieved,  and  yet  the  technical  difficulties 
do  not  appear  to  offer  insurmountable 
obstacles. 

S.  T.,  P.  H.  No.  31417,  18  years  of  age, 
male,  single,  Russian,  driver  by  occupation. 

Present  Illness.  Complaint. — The  patient 
complained  of  a  gradually  failing  vision  of 
the  left  eye  which  was  noticed  by  chance 
in  December,  191 5,  and  increased  for  sev- 
eral weeks.  After  examination  by  an  oculist, 
he  was  instructed  to  wear  glasses  to  im- 
prove the  sight  in  the  right  eye,  but  was 
told  that  the  left  eye  could  not  be  im- 
proved. He  began  to  have  headaches  two 
months  after  the  onset  of  the  visual  trou- 
ble. At  first  these  headaches  were  not 
particularly  severe  in  the  morning,  but 
increased  until  the  pain  was  general 
throughout  the  head  and  continuous  night 
and  day.  This  condition  lasted  foiu"  weeks. 
Since  that  time  he  has  had  short  attacks 
of  headaches  lasting  fifteen  to  thirty 
minutes.  He  had  no  associated  dizziness, 
nausea,  or  ataxia.  He  has  no  muscular 
weakness,  and  is  mentally  as  alert  as  ever. 


Previous  and  Family  History. — His  pre- 
vious history  is  negative,  nor  is  there  any- 
thing of  particular  moment  in  his  family 
history. 

The  patient  was  seen  at  the  Vanderbilt 
Clinic  on  May  4,  1916,  and  was  referred 
to  the  Surgical  Service  of  the  Presbyterian 
Hospital  as  a  possible  pituitary  tumor  on 
the  ground  that  he  showed  some  evidence 
of  having  had  bitemporal  hemianopsia. 

NEUROLOGICAL   EXAMINATION   MADE 
JUNE,    I916 
In  appearance  the  boy  was  well  nour- 
ished, dark  skinned  and  of  small  stature. 
Coordination . — Normal. 
Skilled  Acts. — Normal. 
Gait. — Normal  in  all  phases  and  to  all- 
signs. 

Reflexes  : 
(a)  Deep. — 

Right  Left 


Jaw             Very  active     i 

Pectoral 

I 

Triceps 

<i 

Biceps 

<i 

Radial 

<  I  Spread  to  triceps 

Wrist 

<i 

Ulnar 

<i 

Patellar 

<i 

Achilles 

<i 

Dorso-cuboidal 

=  1 

Periosteal 

=  I  Both  very  active 

Crossed  periosteal 

=  I  Both  crossed 

S3 
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(b)  Superficial. — 
Ciliospinal         Pupils  dilated 
Supra-umbilical      i 
Suprapubic  i 

Upper  lateral 

abdominal  i 

Lower  lateral 

abdominal  i 

Cremasteric  i 

Plantar  \  -^ 

Modifications  j 
Clonus  None 

Muscle  Strength. — Good. 

Muscle  Tone. — Normal. 

Electrical  Reactions. — Normal  galvanic. 

General  Sensory.  —  No  subjective 
changes,  no  pain  except  right  frontal 
headaches  which  spread  rapidly  to  entire 
head.  No  objective  sensory  changes. 


CRANIAL  NERVES 

Olfactory. — Normal  subjectively  and  ob- 
jectively. 

Optic. — No  diplopia.  No  nystagmus. 
Motility  normal.  Dr.  Holden  reports: 
Vision  R.  3/200;  L.  bare  light  perception 
in  nasal  half  of  field.  No  light  perception 
in  temporal  field.  Right  field  shows  tem- 
poral hemianopsia  with  controlled  left 
field.  Right  disc,  normal;  left  disc,  shows 
a  diffuse  pallor.  No  elevation  of  either  disc. 

Oculomotorius ,  Trochlearis  and  Abducens 
Nerves. — Normal. 

Facial  and  Trigeminal  Nerves. — Normal. 
Corneal  sensibility,  normal. 

Glossopharyngeal,  Vagus,  Spinal  Acces- 
sory and  Hypoglossal  Nerves. — Normal. 

Acoustic  Nerve. — Cochlear  division  is 
normal  objectively  and  subjectively  to  all 
tests  on  both  sides.  Vestibular  division  of 
both  sides  is  normal  to  galvanic,  caloric 
and  rotation  tests. 

Rectal,  Vesical  and  Sexual  Control. — 
Normal. 

Mental  Condition  and  X-ray. — Normal. 

Laboratory  Tests. — All  negative. 

At  this  time  the  diagnosis  of  a  brain 
tumor  was  made.  The  tumor  was  located 
in  the  basal  region  of  the  brain,  involving 


the  left  half  of  the  chiasm,  the  left  optic 
nerve,  and  the  left  optic  tract. 

On  account  of  the  apparently  inacces- 
sible location  of  the  lesion,  the  patient  was 
advised  to  return  home  and  report  from 
time  to  time  for  further  observation. 

The  patient  was  discharged  from  the 
hospital  June  21,  1916. 

His  follow-up  history  contains  notes 
made  on  the  following  dates:  October  29, 
1916,  April  15,  1917,  October  13,  1917, 
and  January  7,  191 8. 

On  October  29,  1916,  he  reported  no 
change  in  eye-sight.  He  had  been  free  from 
headache  since  leaving  the  hospital  and 
had  not  suffered  from  dizziness,  vomiting 
or  nausea,  nor  had  he  gained  or  lost  weight. 
He  had  been  employed  in  a  grocery  store. 

On  April  15,  191 7,  he  reported  that  he 
was  still  working  in  the  same  position.  He 
had  no  headaches  and  his  appetite  was 
good.  He  still  had  complete  blindness  of 
the  left  eye  and  temporal  hemianopsia  in 
the  right  eye. 

The  notes  made  on  October  13,  19 17 
and  January  7,  1918,  were  essentially  the 
same  as  these  above  quoted. 

About  the  middle  of  February,  19 18, 
he  began  to  notice  a  weakness  in  his  right 
arm  and  leg.  Gradually  this  weakness  in- 
creased until  it  became  quite  difficult  for 
the  patient  to  move  his  right  arm  and  leg. 
He  was  able  to  control  the  movements 
of  the  leg  better  than  those  of  the  arm.  In 
six  weeks'  time  the  difficulty  in  movement 
had  become  so  pronounced  that  all  pur- 
poseful movements  of  the  _  arm  were  im- 
possible. At  times  he  had  sensations  as 
if  the  right  leg  were  asleep.  The  vision  in 
his  left  eye  had  not  improved  and  vision 
in  the  right  eye  was  failing. 

Upon  examination  in  April,  19 18,  he 
showed  the  following : 

VOLUNTARY  MOTOR  SYSTEM 

Abnormal  Attitudes  and  Deformities. — 
There  are  no  deformities,  although  the 
right  hand  is  held  in  the  hemiplegic  atti- 
tude during  locomotion. 
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Gait. — He  presents  a  definitely  hemi- 
plegic  gait  with  defect  on  the  right  side, 
represented  by  a  swinging  of  the  leg  and 
shuffling  of  the  right  foot.  Hemiplegic 
exaggeration  of  automatic  associated  move- 


FiG.  I.  Cyst  Removed  from  Interpeduncular  Space. 

ments  are  present  in  the  right  arm  and 
hand.  He  walks  better  on  the  left  than  on 
the  right  foot,  and  no  changes  are  observed 
in  gait  when  the  patient  walks  with  the 
eyes  closed.  All  tests  for  the  gait  revealed 
the  right  hemiplegic  defect. 

Coordination. — Equilibratory  coordina- 
tion is  normal.  Romberg's  sign  is  negative. 
He  stands  better  on  the  left  than  on  the 
right  foot.  Non-equilibratory  coordination 
is  normal  except  in  so  far  as  the  movements 
of  the  right  arm  and  leg  are  disturbed  by 
paresis. 

There  was  no  evidence  of  adiadochokine- 
sis  or  dysmetria. 

Skilled  Acts. — No  apraxia  or  aphasia 
was  present. 


REFLEXES : 

(a)  Deep.— 
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ight 

Left 

Jaw 

I 

3    . 
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3 

2 

Biceps 
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Triceps 
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Scapular 

3 
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3 
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3 

2 

Periosteal 

3 
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(b)  Superficial. — 

Ciliospinal 

2 

Supra-umbilical 

I 

Suprapubic 

I 

Upper  lateral  abdominal 

I 

Lower  lateral  abdominal 

I 

Cremasteric 

2 

Babinski 

2 

o 

Chaddock 

2 

0 

Oppenheim 

2 

0 

Gordon 

O 

0 

Schafer 

0 

o 

Abnormal  Involuntary  Movements. — No 
tremors,  twitchings,  athetoses,  spasms  or 
convulsions  were  reported  or  observed. 


Fig.  2.  Showing  Bed  of  Cyst  in  Interpeduncular 
Space. 


Muscle  Strength. — Patient  cooperated 
well  and  showed  marked  paresis  of  right 
arm.  The  weakness  was  more  marked  in 
the  extensor  than  in  the  flexor  groups. 
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Muscle  Stains. — Xo  change  in  contour 
of  the  upper  extremities,  but  a  slight 
atrophy'  was  evident  in  the  right  thigh 
and  leg.  There  were  normal  consistencj^  and 
hypertonus  of  the  right  leg  and  arm,  and  a 
sHght  increase  in  muscular  irritability  in 
the  muscles  of  the  right  arm  and  leg.  There 
was  no  m3-o-edema. 

Abnormal  Associated  Movements. — The 
following  movements  of  this  variety  were 
present  on  the  right  side : 

1.  RadiaHs  sign  of  Strumpell. 

2.  Raimiste's  sign  of  flaccidit^''. 

3.  Neri's  sign. 

4.  Babinski's  tnmk-thigh  sign. 

5.  Grasset-Bychowski's  bilateral  leg  sign. 

6.  Grasset-Gaussel's  sign  and  Hoover's 
complementarj-  opposition  sign. 

7.  Raimiste's  adduction  and  abduction 
sign. 

8.  StrumpeU's  tibiaKs  sign. 

9.  ^slarie-Foix's  tensor  vaginse  femoris 
sign. 

10.  Huntington's  coughiag  sign. 
Nen'e  St-atiis. — Normal. 

General  Sensory. — ^All  phases,  modalities 
and  quahties  of  somatesthetic  sensibiht^^ 
were  normal. 

CRAXLAJL  NER^'ES 

1.  Olfactory. — Normal  subjectively  and 
objectively. 

2.  Optic  Nerve  and  Oculomotor  Appara- 
tus. 

Vision. — Left  eye  showed  complete 
amatirosis.  Right  e^-e,  faihng  vision. 

Eye  grounds  showed  a  double  optic 
atrophy.  Both  pupils  were  irregular,  the 
left  being  larger  than  the  right.  No  hippus 
was  observed. 

The  right  pupil  reacted  to  hght  directly, 
but  the  left  pupil  did  not.  There  was  no 
consensual  reaction  from  right  to  left,  but 
there  was  a  shght  reaction  from  left  to  right. 
The  left  pupil  did  not  react  to  convergence 
or  accommodation,  but  the  right  pupil 
was  normal.  Both  palpebral  fissures  were 
normal.  There  was  no  exophthalmos, 
enophthalmus  or  strabismus.  Conjugated 
eve  movements  were  normal. 


Nystagmus  occurred,  when  the  eyes  were 
directed  upward,  there  was  slow  movement 
to  the  right.  Directed  to  the  right  the  e^^es 
showed  a  slow  movement  to  the  left. 

Winking  and  blinking  reflexes  were 
present  on  the  right,  but  absent  on  the  left. 

3.  Auditory  Nerve. — Normal  in  both 
divisions.  Baran^^  caloric  test  gave  normal 
results  from  both  ears  (tj^pical  lab^'rin- 
thine  nystagmus).  Nausea  was  produced 
by  test  from  right  ear. 

4.  Trigeminus  Nerve. — ^Jaw  jerk  was 
more  active  on  the  right  side.  Conjunctival 
and  corneal  reflexes  were  present  on  both 
right  and  left  sides.  Supraorbital  reflexes  of 
McCarthy  were  present  and  active  on 
both  sides. 

5.  Facial  Nerve. — Paralysis  of  the  right 
lower  facial  muscles. 

6.  Glossopharyngeus,  vagus,  spinal  acces- 
sory and  hypoglossal  nerves  were  all  normal. 

Mental  Status. — Normal. 

Systemic  Status. — There  was  a  bronze 
pigmentation  of  the  trunk  which  was  well 
marked.  This  ceased  at  Poupart's  ligament, 
leaving  his  lower  extremities  unpigmented. 
In  general,  the  nodes  were  enlarged. 

Laboratory  Tests  and  Roentgen  Ray. — 
Negative. 

Upon  these  findings  the  former  diagno- 
sis, tumor  of  interpeduncular  space,  was 
considered  confirmed. 

OPERATION",  -\PRIL  2J,   I918 

The  anesthetic  was  intrapharyngeal 
ether. 

Incisions. — I.  Transverse,  parallel  to 
supraorbital  margins  from  just  above  one 
angular  process  to  the  other.  2.  Median, 
from  glabella  to  5  cm.  posterior  to  bregma. 
3.  Transverse  from  just  above  one  ear 
across  the  vault  5  cm.  behind  bregma  to 
just  above  opposite  ear. 

There  was  considerable  intracranial  pres- 
siore  causing  brain  to  bulge.  The  dura  and 
pia  were  thickened  and  had  a  whitish 
opaque  appearance. 

With  Hudson's  drill  and  GigU's  saw  a  rec- 
tangular bone  flap  was  removed  from  the 
left  side,  having  a  pedicle  through  which 
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it  was  fractured  corresponding  to  the 
squamous  portion  of  the  temporal  and 
lower  portion  of  the  parietal  bones.  The 
dura  was  then  opened  and  an  attempt 
made  to  raise  the  frontal  lobe  from  the 
orbital  plate  to  obtain  a  view  of  the 
chiasm.    On   account   of  the   extreme  in- 


PiG.   3.   Macrotomic  Sections   of  Brain   Showing 
Results  of  Pressure  of  Cyst. 


tracranial  tension  this  was  not  possible, 
and  it  was  decided  to  turn  back  a  similar 
bone  flap  on  the  opposite  side,  expose  the 
opposite  frontal  lobe,  and  thus  obtain  room 
for  displacement  of  the  brain.  This  was 
accomplished  without  great  difficulty,  the 
area  over  the  superior  longitudinal  sinus 
being  carefully  rongeured  away  without 
opening  that  sinus. 


The  patient's  condition  became  suddenly 
worse,  and  it  was  decided  to  postpone  any 
further  procedure.  His  pulse  became  rapid; 
he  became  cyanotic,  and  his  breathing  was 
rapid  and  labored.  The  wound  was  closed 
with  interrupted  silk  suture;  the  patient 
was  given  a  saline  infusion  of  500  c.c.  with- 
out benefit,  and  returned  to  ward  in  pro- 
found shock.  His  temperatvire  rose  at  once 
to  105°,  pulse  140.  Four  hundred  cubic 
centimeters  of  blood  were  given  by  trans- 
fusion without  effect. 

The  patient  died  five  hours  after  opera- 
tion, never  having  regained  consciousness. 


AUTOPSY    FINDINGS    IN   THE    BRAIN 

In  general  appearance  the  brain  before  re- 
moval from  the  skull  seemed  normal.  The 
dura  mater,  except  for  evidence  of  opera- 
tion, showed  nothing  pathological.  The  pia 
mater  was  much  injected  over  the  operative 
fields,  but  there  were  no  extensive  intrapial 
or  subpial  hemorrhages.  The  arachnoid 
was  normal.  Upon  removal  from  the  skull, 
the  convolutions  and  fissures  of  the  vertex 
and  lateral  aspect  of  either  hemisphere 
showed  no  notable  changes  in  any  area. 

The  basal  surface  showed  a  large  cyst, 
8.5  cm.  antero-posterior  diameter,  3  cm. 
posteriorly,  3.5  cm.  anteriorly,  and  a  con- 
stricted portion  2  cm.  midway  between 
the  anterior  and  posterior  poles  (Fig.  i). 
The  cyst  was  filled  with  a  clear,  limpid 
fluid  whose  walls  showed  some  areas  of 
thickening  of  a  white,  chalky  appearance. 
There  were  numerous  blood-vessels,  some 
of  considerable  size,  upon  the  surface. 
The  cyst  impinged  posteriorly'  upon  the 
right  side  of  the  cephalic  border  of  the 
pons  immediately  anterior  to  the  exit  of 
the  trigeminal  nerve.  It  extended  forward 
between  the  mesial  aspects  of  the  poles 
of  the  two  temporal  lobes,  reaching  for- 
ward across  the  inferior  of  the  left  frontal 
lobe  so  as  to  displace  the  right  orbital 
surface  of  the  frontal  lobe  to  the  right 
and  the  left  orbital  surface  upward  and 
to   the  left.   The  anterior  pole   of  either 
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frontal  lobe  appeared  normal  as  did  the 
temporo-sphenoidal  lobes.  The  cerebellum 
and  medulla  showed  nothing  abnormal. 
(Fig.  2.) 

Upon  removal  of  the  cyst,  its  bed  was 
found  to  comprise  the  following  from  be- 
hind forward : 

1.  The  anterior  transverse  fibers  of 
the  pons  were  displaced  slightly  backward 
on  the  left,  showing  some  signs  of  pressure 
and  resulting  in  a  partial  rotation  of  the 
pons  upon  the  vertical  axis. 

2.  The  left  cerebral  peduncle  was  com- 
pressed and  displaced  toward  the  left, 
thus  widening  the  interpeduncular  space. 


but  slightly  compressed  and  displaced  to 
the  right.  The  tract,  however,  was  marked- 
ly flattened  as  it  crossed  the  peduncle  and 
the  optic  nerve  remained  simply  as  a 
small  fibrous  band. 

Upon  macrotomic  section  the  degree 
to  which  the  basal  structures  of  the  brain 
had  been  compressed  was  more  clearly 
demonstrated.  A  series  of  such  sections 
is  shown  in  Fig.  3. 

The  more  detailed  results  of  the  com- 
pression are  shown  in  Figs.  4  and  5. 

Figure  4  reveals  to  what  extent  the 
left  internal  capsules  had  been  com- 
promised   and    this    explains    the    right 


Fig.  4.  Showing  Details  of  Structures  Compressed 
BY  THE  Cyst. 


Fig.  5.  Showing  Details  of  Structures  Compressed 
BY  the  Cyst. 


3.  The  right  cerebral  peduncle  appeared 
but  slightly  affected  by  the  pressure. 

4.  The  pituitary  body,  together  with 
the  tuber  cinereum,  was  pushed  outward, 
backward  and  to  the  right,  being  situated 
in  the  angle  between  the  cephalic  border 
of  the  pons  and  the  right  uncus.  The 
pituitary  body  showed  no  changes  in  the 
gross. 

5.  Both  mammillary  bodies  were  dis- 
placed to  the  right  and  flattened. 

6.  The  post-chiasmatic  eminence  was 
thinned  out  as  a  diaphragm,  measuring 
2.5  cm.  antero-posteriorly  by  2  cm.  trans- 
versely. 

7.  The  chiasm  remained  as  an  atrophic 
band  from  the  pressure  of  the  cyst. 

8.  The  right  optic  tract  and  nerve  were 


hemiplegia  with  the  increased  and  patho- 
logical deep  reflexes  upon  the  right  side, 
together  with  the  right  Babinski.  This 
also  affords  the  explanation  of  the  appear- 
ance of  the  several  abnormal  associated 
movements  and  the  hypertonus  on  the 
right  side. 

The  lenticular  nucleus  and  thalamus 
show  considerable  compression,  a  fact 
which  is  of  some  interest  since  clinical 
examination  disclosed  no  symptoms  refer- 
able to  disturbances  in  these  parts  of  the 
brain. 

The  dyssesthesia  of  which  the  patient 
complained  in  his  right  leg  was  doubtless 
due  to  capstilar  compression.  The  absence 
of  more  marked  oculomotor  disorders  than 
the  patient  manifested  may  be  attributed 
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to  tlae  maimer  in  which  the  oculomotor 
nerves  Were  affected.  With  the  exception  of 
their  more  cephalic  fibers  both  nerves  had 
escaped  serious  involvement  by  the  cyst, 
having  been  slowly  pushed  to  the  sides. 
On  the  other  hand,  certain  of  the  oculo- 
motor symptoms  must  be  taken  to  indi- 
cate a  slight  degree  of  third  nerve  involve- 
ment, as  for  example  the  nystagmoid 
movements  observed  in  the  patient;  these 
represent  a  muscular  imbalance  rather 
than  a  true  nystagmic  disorder.  The 
defective  hght  and  convergence  reflexes 
almost  certainly  are  dependent  upon  the 
pressure  from  the  cyst  which  affects  the 
more  cephalic  fibers  of  the  third  nerve. 

DISCUSSION  OF  DR.  LAMBERX's  CASE 

Dr.  O.  S.  Strong. — I  was  impressed  by 
the  fact  that  with  the  third  nerve  there 
was,  apparently,  only  a  lack  of  reaction 
to  convergence  and  light.  The  root  fibers 
to  the  internal  eye  muscles  lie  in  the  more 
cephalic  part  of  the  nerve  root,  and  con- 
sequently would  be  more  affected  by  such 
a  lesion.  Only  section  coiild  show  how 
much  is  intact.  As  far  as  absence  of  sensory 
changes  go,  there  again  you  cannot  furnish 
complete  explanation  without  sections. 

Dr.  Ward  A.  Holden. — This  case  has 
a  clinical  interest  for  the  ophthalmologist. 
We  have  been  inclined  to  distinguish 
between  pituitary  tumors  and  these  cysts 
by  the  position  of  the  sella  turcica  as  shown 
by  the  roentgen  ray.  In  true  pituitary 
tumor  which  causes  the  same  visual  field 
symptom,  the  fossa  is  practically  always 
enlarged.  In  the  past  before  these  opera- 
tions were  so  commonly  done,  I  think  all 
of  us  saw  a  number  of  cases  with  no  en- 
largement of  the  pituitary  fossa,  but  with 
symptoms  indicating  pressure  on  the 
chiasm,  where  the  patients  eventually 
went  blind.  Those  symptoms  we  supposed 
to  be  due  to  higher  cysts.  Gushing  seemed 
hopeless  of  the  advisability  of  operating 
on  such  cases  because  of  the  possibility  of 
recurrence. 


Dr.  Mark  J.  Schoenberg. — Regarding 
the  examination  for  determining  involve-* 
ment  of  the  thir<i  nerve,  I  should  like  to' 
make  a  reservation  as  to  the  diagnosis 
that  the  third  was  not  involved.  The  pa-" 
tient  was  blind  in  the  left  eye,  and  you' 
could  not  elicit  diplopia  under  such  cir- 
cumstances. So  if  you  wanted  to  test  the 
left  eye,  the  only  way  was  to  tell  the  patient 
to  look  this  way,  and  he  did  not  see.  This 
test  for  the  action  of  the  fibers  of  the  third 
nerve  in  the  left  eye  is  unsuitable.  So  there 
may  have  been  involvement  of  the  third 
nerve  on  the  left  side  without  its  being 
possible  to  elicit  it. 

There  is  another  thing  to  be  considered. 
Walker  of  Boston,  of  Cushing's  clinic, 
wrote  an  admirable  article  regarding  these 
tumors  and  their  effect  produced  by  pres- 
sure on  the  chiasm.  He  is  doubtful  from 
the  postmortem  examination  of  a  number 
of  cases  whether  the  atrophy  is  not  due 
rather  to  traction  than  to  pressure.  He 
believes  atrophy  results  more  often  from 
traction  than  from  pressure.  He  has  seen 
cases  where  pressure  which  was  exerted 
for  a  long  time,  between  twelve  and  fifteen 
months,  was  not  sufficient  to  produce 
complete  optic  atrophy  so  as  to  destroy 
visual  function.  This  shows  that  the  optic 
nerve  can  stand  a  good  deal  of  pressure. 

The  question  comes  up  then,  why  should 
this  be  on  the  third  nerve?  Suppose  he  did 
not  have  involvement  of  the  third  nerve; 
it  may  have  been  pushed  out  of  the  way, 
and  conditions  might  have  been  such  as 
not  to  destroy  its  functions.  But  I  believe 
the  third  nerve  was  involved,  and  it  was 
not  possible  to  elicit  it. 

I  should  hke  to  ask  if  Dr.  Lambert 
considers  the  test  for  sugar  tolerance  in 
pituitary  conditions  a  reliable  one. 

Dr.  S.  Philip  Goodhart. — This  very 
instructive  case,  so  carefioUy  observed  and 
fully  reported,  brings  up  several  interesting 
problems.  Not  the  least  of  these  is  the  rela- 
tion of  pressure  of  a  neoplasm  of  the  brain 
upon  important  nerve  structures  to  the 
loss  of  function  of  these  centers.  It  is  often 
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difficult  to  reconcile  the  comparatively 
slight  disturbance  of  function  with  the 
apparent  extensive  destruction  of  nerve 
tissue.  One  sometimes  sees  a  large  growth 
occupying  a  considerable  portion  of  a 
hemisphere  apparently  disturbing  recog- 
nized centers,  and  yet  the  clinical  picture 
may  have  been  relatively  slight.  Evidently 
several  factors  determine  this.  The  present 
case  shows  a  large  cystic  mass  at  the  base, 
and  one  would  have  expected  from  the 
anatomical  extent  and  from  the  appear- 
ance of  displacement  as  well  as  from 
gross  appearance,  that  the  left  olfactory 
and  left  oculomotor  nerves  would  have 
been  completely  paralyzed.  Clinically,  it 
appears  that  the  former  was  unaffected 
and  that  the  latter  was  only  in  small 
degree  affected.  I  think  the  third  nerve  was 
really  involved,  as  shown  from  the  failure 
of  consensual  contraction  to  light  of  the 
left  pupil  when  the  right  was  stimulated. 
May  not  the  character  of  the  growth  be 
the  cause  of  the  shght  degree  of  functional 
loss?  A  cyst  is  of  course  flexible,  and  its 
pressure  not  as  constant  and  unyielding 
as  one  of  the  solid  tumors. 

I  have  wondered,  since  tumors  that 
press  upon  the  pituitary  body  seem  to 
give  much  the  same  picture  as  those  that 
really  emanate  from  that  structure,  wheth- 
er it  could  not  be  said  that  in  the  former 
the  characteristic  metabolic  changes  are 
absent  or  appear  only  very  late.  One  would 
expect  that  early  histopathologic  changes 
in  tumors  of  the  gland  itself  would  occur 
early  if  the  posterior  lobe  were  affected. 
I  doubt  the  value  of  sella  roentgenograms 
in  these  cases,  though  they  occasionally 
do  help  us;  but  in  my  experience  they  are 
uncertain,  and  not  convincing. 

The  conservative  operative  measure  in 
basal  tumors  seems  to  be  a  frontal  decom- 
pression, though  Dr.  Lambert's  skillful 
effort  to  remove  or  evacuate  the  cyst  was 
almost  successful.  I  recall  Dr.  S.  P. 
Kramer's  advocacy  of  frontal  decom- 
pression for  basal  tumors.  He  claims 
that  more  room  for  forward  movement 
of  the  brain  and  greater  relief  from  pressure 


are   afforded   than  by  the  usual  temporal 
decompression. 

Dr.  Adrian  V.  S.  Lambert. — I  think 
the  criticism  of  the  third  nerve  function 
and  the  accuracy  of  our  observations  are 
just.  With  a  proposition  as  difficult  to 
deal  with  as  third  nerve  function  in  a  blind 
eye  with  slight  reaction,  I  think  we  might 
have  missed  it.  It  seems  to  me  in  looking 
at  the  brain  that  this  nerve  is  involved. 

I  do  not  believe  sugar  tolerance  and 
metabolic  study  are  very  valuable  in  deter- 
mining the  possibility  of  involvement  of 
the  pituitary.  Dr.  Holden's  point  as  to  the 
roentgen  ray  being  more  valuable  is  a  good 
one.  But  this  patient  was  only  eighteen 
years  of  age,  and  my  experience  has  been 
that  the  pituitary  fossa  in  these  young 
skulls  does  not  show  up  well  in  the  roent- 
genogram, particularly  the  posterior 
boundaries.  I  saw  one  case  in  a  boy  of 
fifteen  with  a  large  tumor  of  the  pituitary 
that  had  risen  posteriorly  and  grown 
backward,  and  we  thought  it  was  a  cyst 
not  of  pituitary  involvement,  on  account 
of  lack  of  evidence  of  absorption  of  the 
confines  of  the  pituitary  fossa.  The  bones 
are  soft,  and  there  is  too  great  lack  of 
development  of  bony  structure  to  give  a 
good  shadow.  In  the  adult  the  roentgen 
ray  is  a  more  valuable  criterion  than  sugar 
tolerance. 

In  looking  over  this  brain  I  was  surprised 
at  the  size  of  the  cyst  and  the  degree  of 
destruction  of  structures  which  would  seem 
to  be  among  those  which,  if  involved, 
should  give  definite  clinical  symptoms. 
Take  the  third  nerve,  squeezed,  observe 
how  fiat  it  is  and  compare  it  to  those  nerves 
freed  from  exuberant  callus.  The  nerves 
here  in  this  brain  are  very  much  more  dis- 
torted than  in  cases  of  paralysis  associated 
with  callus ;  and  I  shall  be  surprised  if  they 
do  not  show  considerable  changes  on  sec- 
tion, more  than  those  nerves  which  give 
clinical  symptoms  of  a  pronounced  charac- 
ter following  exuberant  callus. 

What  struck  me  were  the  great  changes 
referable  to  the  peduncle  that  took  place 
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in  the  boy's  condition  within  a  year.  He  had    extended   backward   in   its   growth, 

developed  distinct  hemiplegia  in  one  year,  I  should  like  to  try  another  case  from  the 

though  showing  no  sign  of  it  before,  which  therapeutic  standpoint,  for  I  believe  that 

would  make  it  appear  that  the  cyst  had  it  is  possible  to  expose  the  region  of  the 

increased  rapidly  and,  starting  anteriorly,  optic  chiasm  through  a  frontal  approach. 


THE  MECHANISM  OF  PAIN  FROM  THE  PHYSIOLOGICAL 

STANDPOINT 
PRELIMINARY  NOTE 

BY  JOSEPH   BYRNE,    M.D.,    M.R.C.S. 

Professor  of  Neurology,  Fordham  University  Medical  School 

NEW  YORK  CITY 


Pain  has  been  aptly  described  by  Sher- 
rington as  the  psychic  equivalent  of  the 
nociceptive  reflex.  The  theory  proposed  is 
based  on  clinicopathological  studies  em- 
bracing lesions  of  the  nervous  system  at 
various  levels  from  the  periphery  to  the 
cerebral  cortex.  The  author  regards  the 
afferent  nociceptive  arcs  as  the  forerunners 
of  the  pain  paths  leading  to  the  optic 
thalamus,  from  which  indeed  these  latter 
are  to  be  considered  as  developed.  All  forms 
of  sensibility  may  ultimately  be  reduced 
to  two  primary  forms,  viz.,  (i)  affective, 
and  (2)  critical.  Affective  sensibility  is 
that  through  which  we  become  aware  of 
pain,  pleasure  or  change  of  state;  critical 
sensibility  on  the  other  hand  implies  com- 
parison. The  impulses  mediating  the  funda- 
mental gross  affective  element  (pain  or 
hurt)  enter  into  consciousness  mainly 
in  the  optic  thalamus,  whereas  the  im- 
pulses mediating  critical  sensibility  enter 
into  consciousness  mainly  at  a  higher 
level,  presumably  in  the  cerebral  cortex. 
The  writer  rejects  Head's  division  of  sensi- 
bility in  the  peripheral  system  of  nerves 
into  epicritic,  protopathic,  and  deep,  and 
offers  his  own  classification  as  follows : 

(i)  Superficial  critical  sensibility; 

(2)  Superficial  affective ; 

(3)  Deep  critical ; 

(4)  Deep  affective. 

This  classification  is  simpler  than  Head's 
or  Sherrington's  (exteroceptive,  proprio- 
ceptive, and  enteroceptive) ,  and  more  in 
accord  with  the  needs  of  clinical  neurology. 
Superficial  critical  sensibiUty  is  evoked 
by  such  stimuli  as  light  touch,  degrees 
of  heat  and  cold  ranging  about  the  neutral 
point  or  skin  temperatiu-e,  and  compass 


points  simultaneously  but  lightly  applied. 
Superficial  affective  sensibility  is  evoked 
by  such  stimuli  as  pin  prick  under  moderate 
pressure,  cold  ranging  from  22°C.  to  o°C., 
and  heat  ranging  from  40°C.  to  55°C. 
Deep  critical  sensibility  embraces  pressure- 
touch  and  its  localization,  postiire  and 
passive  movement,  size,  shape,  weight 
(passive),  the  compass  points  simultane- 
ously applied  with  firm  pressure,  etc. 
Deep  affective  sensibility  embraces  pres- 
sure-pain (pinching,  etc.),  and  heat  and 
cold  in  extreme  degrees,  e.g.,  o°C.  and  55°C. 
in  massive  prolonged  application. 

Under  normal  conditions  areal  stimuli 
make  their  appeal  to  both  systems  of  nerves 
mediating  the  two  great  fundamental 
divisions  of  sensibility,  viz.,  the  affective 
and  the  critical.  Thus  when  a  hot  object 
touches  the  skin  three  distinct  elements  may 
be  potentially  differentiated,  viz.,  touch, 
warmth  and  hurt.  So,  too,  when  a  cold  ob- 
ject touches  the  skin  one  may  differentiate 
potentially  between  touch,  cold  and  dis- 
comfort depending  on  circumstances.  In 
pin  prick  also  touch  sharpness  and  hurt 
may  be  differentiated  potentially.  The 
writer  insists  that  for  practical  purposes 
the  sensations  evoked  by  prick  and  by 
gross  heat  and  cold  must  be  regarded 
as  analyzable  into  affective  and  specific 
critical  elements,  the  critical  element  of 
prick  being  sharpness,  that  of  heat  being 
the  specific  sensation  of  heat  (warmth), 
and  that  of  cold  the  specific  sensation 
of  cold.  The  fundamental  affective  ele- 
ments of  each  of  these  stimuli  is  the 
same,  viz.,  hurt  or  discomfort.  The  writer 
insists  on  these  distinctions,  because  of 
the    dissociation    of    sensibility    observed 
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by  him  in  lesions  of  the  nervous  system 
at  various  levels,  viz.,  in  the  peripheral 
nerves,  in  the  posterior  nerve  roots,  in  the 
spinal  cord,  in  the  brain-stem,  in  the  optic 
thalamus,  in  the  internal  capsule,  and  in 
the  cerebral  cortex.  At  each  of  these  levels 
dissociation  was  observed  in  which  the 
fundamental  or  hurt  element  was  more  or 
less  sharply  differentiated  from  the  critical 
elements.  In  fact,  it  is  upon  such  a  disso- 
ciation, encountered  in  lesions  at  the 
various  levels  mentioned,  that  his  theory 
is  mainly  founded. 

Head  and  his  colleagues  first  called  atten- 
tion to  a  peculiar  type  of  sensibility  which 
appeared  about  eighty  days  after  suture 
of  a  divided  nerve.  Affective  stimuli  were 
adequate  for  this  type  of  sensibility,  which 
was  further  characterized  by  over-reaction, 
wide  radiation,  reference,  poor  localiza- 
tion, and  inability  to  appreciate  the  nature 
of  the  stimulus.  This  type  of  sensibility, 
which  Head  called  protopathic,  appeared 
long  before  the  other  type,  to  which  he 
gave  the  name  epicritic,  and  for  which 
the  adequate  stimuli  were  such  as  those 
already  set  down  under  the  heading  of 
superficial  critical  sensibility.  Both  the 
observations  of  Head  and  his  conclusions 
have  been  challenged  by  subsequent  ob- 
servers; but  the  writer's  experience  lends 
material  support  to  Head's  contentions 
in  all  essential  respects.  The  fact  already 
noted  by  Head,  that  as  critical  sensibility 
is  gradually  restored  the  extremely  dis- 
agreeable hyperalgesia  characteristic  of 
protopathic  sensibility  gradually  disap- 
pears, shows  clearly  that  in  some  way  the 
mechanisms  mediating  critical  sensibility 
exert  a  controlling,  restrictive  influence 
upon  the  mechanisms  mediating  the  hurt 
or  pain  elements,  and  furnishes  a  clue  to 
the  mechanisms  responsible  for  the  extraor- 
dinary sensory  phenomena  witnessed  in 
lesions  of  the  ventrolateral  aspect  of  the 
thalamus,  wherein  is  encountered  disso- 
ciated sensibility  closely  resembling,  if 
not  identical  with,  that  found  in  the  regen- 
eration period  after  nerve  section  and 
suture. 


Head  and  his  colleagues  did  not  believe 
that  lesions  of  the  medulla  spinalis  (spinal 
cord)  could  cause  dissociated  sensibility 
like  that  seen  after  nerve  section  and  su- 
ture ;  but  in  certain  cases  of  tumor,  in  which 
the  medulla  spinalis  was  compressed  from 
the  outside,  it  was  possible  at  certain 
stages  of  the  compression  to  demonstrate 
the  existence  of  this  type  of  dissociation 
in  which  the  critical  elements  were  sup- 
pressed, wholly  or  partially,  while  sensi- 
bility was  retained  for  affective  stimuli, 
these  latter,  when  felt,  being  attended  by 
over-reaction,  radiation,  reference,  poor 
localization,  and  inability  to  name  the 
nature  of  the  stimulus.  On  the  other  hand, 
in  cases  of  syringomyelia,  the  dissociation 
encountered  was  such  that  only  the  funda- 
mental purely  affective  or  hurt  elements 
in  prick  and  gross  heat  and  cold  were 
suppressed,  while  the  specific  critical  ele- 
ments, such  as  sharpness,  cold  and  warmth, 
were  retained. 

In  conditions  of  pathological  pain  and 
tenderness,  the  mechanism  immediately  re- 
sponsible for  the  painful  impulses  coursing 
inward  from  the  periphery,  resides  chiefly 
in  the  neuron  bodies  situated  in  the  dorsal 
root  ganglia.  This  is  apparent  from  the 
fact  that  in  lesions  of  the  peripheral 
nerves  such  as  cause  severe  neuralgias 
(tic  douloureux),  or  hyperalgesia  (causal- 
gia) ,  section  of  the  nerve  distal  or  proximal 
to  the  lesion  does  not  relieve  the  pain, 
whereas  section  of  the  posterior  nerve 
roots  abolishes  it  permanently.  Lesions 
severing  the  pain  paths  anywhere  proxi- 
mal to  the  posterior  root  ganglia  also  abol- 
ish pain,  whereas  those  which  merely 
obstruct  such  pathways  tend  to  diminish 
conduction,  and  to  this  extent  are  not 
directly  causative  of  pain,  although  they 
may  be  an  indirect  cause  by  rousing  the 
mechanisms  in  the  posterior  root  ganglia 
to  metabolic  over-activity,  the  latter  being 
the  immediate  biological  response  of  the 
affective  neurons  to  anatomical  or  func- 
tional interruption. 

The  point  at  which  the  critical  system 
impinges   upon   the    affective    system   of 
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neurons  is  located  within  the  thalamus, 
and  it  is  here  that  restrictive  control  is 
exerted  by  the  critical  upon  the  affective 
system.  In  brief,  then,  the  theory  of  the 
mechanism  of  pain  is  as  follows :  In  normal 
sensibility,  the  critical  system  controls 
the  affective  system  of  neurons  in  such  a 
way  that  the  anabolic  and  catabolic  ac- 
tivities in  the  affective  neurons  are  nicely 
adjusted  to  the  needs  of  circumstance  by 
supplying  suitable  threshold,  etc.  The 
materials  requisite  for  the  initiation  and 
conduction  of  nerve  impulses  (kineto- 
plasm,  etc.),  are  supplied  in  such  a  manner 
and  to  such  an  extent  as  to  meet  in  the 
best  manner  possible  the  requisite  needs 
of  normal  sensibility.  Lesions  causing 
dissociation  of  sensibility,  such  as  those 
found  in  the  peripheral  nerves,  in  the 
medulla  spinalis,  in  the  brain  stem,  or 
in  the  thalamus,  upset  these  nicely  ad- 
justed mechanisms  by  interfering  with 
the  control  normally  exerted  by  the  criti- 
cal system  upon  the  affective  system.  The 
immediate  effect  of  such  lesions  is  the 
appearance  of  pathological  tenderness  and 


hyperalgesia.  In  all  such  lesions  the  affec- 
tive neurons  themselves  are  directly  im- 
plicated anatomically  or  functionally.  This 
interference  acts  as  a  stimulus  inciting 
the  remaining  portions  of  the  affective 
neurons,  and  especially  the  neuron  bodies 
in  the  dorsal  root  ganglia,  to  hypermetab- 
olism in  the  interests  of  restoration  of 
functional  and  anatomical  continuity.  One 
of  the  by-results  of  such  hypermetabolism 
is  the  spontaneous  or  readily  elicited 
overflow  of  neural  energy  (nerve  impulses) 
brainwards.  This  is  the  cardinal  feature 
of  pathological  tenderness  and  spontaneous 
pains.  These  two  principles  underlie  the 
theory  of  the  mechanism  of  pathological 
pain  and  tenderness,  viz.,  (i)  dissociation, 
functional  or  anatomical,  of  the  critical 
from  the  affective  system  of  neurons,  and 
(2)  hypermetabolism  of  the  injured  or 
liberated  affective  neurons.  The  pain  and 
tenderness  in  themselves  represent  a  re- 
gressive type  of  sensibility  serving  a  pur- 
pose similar  to  that  of  such  primitive 
protective  mechanisms  as  the  nociceptive 
reflex. 
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A  tic  is  a  coordinated  purposeful  move- 
ment. It  is  in  the  first  instance  provoked 
by  some  external  cause,  or  by  a  mental 
state  or  process  to  which  it  is  a  more  or 
less  adequate  motor  response.  Frequent 
repetition  makes  the  movement  habitual, 
and  leads  to  its  reproduction,  without  evi- 
dent cause  or  purpose,  in  exaggerated 
form  and  frequency.  The  reproduction  of 
this  motor  response  is  often  preceded  by 
desire  which  is  so  intense  as  to  provoke 
discomfort  if  repressed,  but  which  when 
fulfilled  by  a  tic  movement  conduces  to 
a  feeling  of  satisfaction.  Volitional  effort 
or  distraction  diminishes  its  activity,  and 
it  disappears  in  sleep. 

There  are  two  types  of  tic:  the  clonic 
and  the  tonic.  The  clonic  tic  is  rapid, 
frequent  and  intense;  it  occurs  at  irregular 
intervals,  and  is  always  coordinated.  The 
tonic  tic  is  characterized  by  its  prolonged 
duration.  Tic  may  occur  at  any  period  of 
life  except  infancy.  It  is  especially  common 
at  puberty.  There  is  little  difference  in 
its  incidence  in  the  two  sexes.  Psychical 
predisposition,  trauma,  infectious  diseases 
or  mimicry  may  be  blamable  causes. 
Heredity  is  an  important  factor;  a  neuro- 
pathic or  psycopathic  family  history  may 
often  be  elicited.  I  have  now  under  obser- 
vation a  family  in  which  two  sisters  are 
tiquers,  a  third  sister  suffers  from  migraine, 
and  a  brother  has  dementia  precox;  the 
mother  is  highly  neurotic  and  the  father 
died  of  diabetes  with  which  was  associated 
a  polyneuritis.  Another  family  is  also 
under  observation,  where  the  father,  son 
and  daughter  are  tiquers.  Occasionally  a 
family  history  of  alcoholism  or  syphilis 
may  be  obtained.  In  the  subjects  of  tic 
and  in  their  families,  mental  instability 


and  intellectual  superiority  have  repeatedly 
been  conjoined. 

Pathology. — Tic  is  a  psychoneurosis, 
and  the  pathology  is  imknown.  As  is  the 
case  with  many  neuroses  and  psychoses, 
we  must  for  the  present  rest  satisfied  to 
observe  symptoms;  their  morbid  anatomy 
will  remain  unsolved  until  our  methods 
of  investigation  obtain  perfection,  or  our 
knowledge  concerning  functional  centers 
is  more  precise. 

Variety  of  Tics. — A  tic  may  involve 
any  group  or  groups  of  muscles.  There 
may  be  a  number  of  muscle  groups  affected 
at  the  same  time.  Blinking  tics  of  the  eye- 
lids are  most  frequently  seen;  they  may 
be  either  of  the  clonic  or  tonic  type,  in- 
volving one  eye  or  both.  Occasionally 
both  types  are  present  in  the  same  patient. 
Associated  with  tic  of  the  eyelids  we  may 
find  sniffing  tic  of  the  nose,  facial  grimaces, 
and  wrinkling  of  the  forehead.  Tic  of  the 
extrinsic  muscles  of  the  eye  is  occasionally 
encountered;  the  eyeballs  may  deviate 
to  the  right  or  to  the  left,  or  they  may  be 
moved  up  and  down.  Tic  of  the  muscles 
of  the  neck  is'^not  uncommon.  It  may  be 
either  of  the  clonic  or  tonic  t3fpe ;  the  clonic 
type  may  assume  a  nodding,  tossing,  or 
a  salutatory  character.  The  tonic  type 
can  usually  be  corrected  by  some  simple 
device  or  manoeuver,  occasionally  of  the 
patient's  own  invention;  it  should  be 
unconnected  with  muscular,  osseous  or 
articular  lesions  of  the  neck.  Tic  of  the 
shoulder  may  affect  one  or  both  sides. 
It  may  assume  a  shrugging  character, 
or  may  be  a  simple  forward,  backward, 
upward  or  downward  jerking  of  the  shoul- 
der.  They  are  generally  associated  with 
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neck  tics,  particular^  mental  torticolHs. 
Tics  of  the  trunk  and  lower  extremities 
are  infrequent.  One  of  the  most  habitual 
tics  of  the  lower  extremities  is  a  "kicking 
tic."  Leaping  tics  are  met  with  occa- 
sionally. Of  special  interest  are  the  respira- 
tor}^ tics,  the  snorting,  sniffing,  blowing, 
whistling,  coughing,  hiccoughing  and  sob- 
bing tics,  and  the  correlated  speech  tics. 
Respiratory  tics  maj  be  either  inspiratory 
or  expiratory-;  they  are  dependent  on  in- 
volvement of  the  diaphragm  or  muscles 
of  respiration.  Tics  of  speech  are  commonly 
associated  with  tics  of  the  face  or  neck. 
They  are  caused  by  the  movement  of  the 
air  through  a  more  or  less  contracted 
glottis  associated  with  spasmodic  con- 
traction of  the  diaphragm.  Other  tics  of 
speech  are  seen  in  the  form  of  abrupt,  im- 
petuous, irresistible  ejaculation  of  obscene 
words  or  curses  (coprolalia) ,  or  in  the  form 
of  repeating  words  or  phrases  just  heard, 
or  spoken  by  themselves  (echolaha).  The 
patient  is  conscious  of  the  improprietj' 
of  the  act,  but  is  incapable  of  resisting  the 
impulse. 

Dlvgxosis. — Difficult}^  ma}^  sometimes 
arise  in  differentiating  between  facial 
spasm  and  tic.  In  spasm  the  movements 
occur  with  extreme  abruptness  and  simu- 
late the  contractions  produced  bj^  electri- 
cal stimulation;  there  is  no  purposive  or 
coordinated  feattu-es  in  spasm,  which  is 
usuall}^  confined  to  the  facial  nerve  area. 
VoUtion,  attention,  distraction  and  emo- 
tion fail  to  effect  marked  modification  of 
the  spasm.  No  irresistible  impulse  precedes 
its  manifestation,  nor  is  it  succeeded  b}^  a 
feehng  of  satisfaction.  As  a  general  rule 
the  patient's  mental  state  does  not  present 
the  anomahes  met  with  so  frequently 
among  those  who  tic.  Spasm  may  persist 
in  sleep. 

Chorea  and  tic  may  have  in  common  a 
neurotic  farmly  history,  or  a  phj'sical  or 
mental  crisis  preceding  its  onset.  The 
movements  in  chorea  are  more  rapid,  more 
irregular;  the}^  are  more  or  less  incoordi- 
nate, and  are  usualty  devoid  of  outward 


piu-pose ;  obser^^ation  of  the  patient  usually 
increases  the  movements  of  chorea  and 
diminishes  those  of  tic.  The  tic  movement 
is  more  regular,  purposeful,  periodic  and 
controUable. 

Prognosis. — The  prognosis  of  tic  varies 
■nith  the  age  and  mental  capacity  of  the 
individual  and  the  method  of  treatment 
used.  jMeige  and  Feindel  hold  that  "the 
individual  can  be  cured  if  he  can  will 
to  be  cured."  Temporary'  remissions  may 
occvir  and  should  not  be  mistaken  for  a 
cure.  Displacement  of  the  location  of  tic 
is  frequent.  Children  may,  under  the 
influence  of  training  and  correction,  at 
times  imder  the  influence  of  threats,  drop 
tic  habits.  If  there  is  a  marked  mental 
inferiority,  or  mental  infantihsm,  the 
prognosis  is  bad,  even  with  improved 
methods  of  treatment.  The  disease  is  usu- 
ally chronic,  nuis  a  course  of  months  or 
years,  and  not  infrequent^  persists 
throughout  the  entire  Hfe  of  the  individual. 

Hygienic  Treatment. — The  home  sur- 
roundings should  be  made  as  pleasant  as 
possible;  if  a  sotuce  of  imitation,  such  as 
tic  in  the  parents  or  other  members  of 
the  famil}^  is  present,  the  patient's  contact 
with  the  mimical  person  should  be  limited. 
With  the  exception  of  a  few  protracted 
cases  it  is  usuaUj^  unnecessary  to  send  tic 
patients  away  from  their  homes.  A  strict 
attendant  is  of  decided  advantage.  The 
diet  should  be  bland ;  it  should  not  contain 
any  substances  that  are  likelj''  to  increase 
the  excitabiUt}'  of  the  peripheral  ner\^ous 
system.  Coffee,  tea  and,  in  adults,  alcohol 
and  tobacco  shotdd  be  restricted.  Hydro- 
therap}^  in  the  form  of  tepid  douches  or 
spinal  drip,  is  of  great  benefit. 

Surgical  Treatment. — Section  or  re- 
section of  the  nerves,  particularly  of  the 
spinal  accessor}^  has  been  advocated,  but 
it  leads  merety  to  transient  or  permanent 
paralysis  of  the  muscles.  Mental  torticollis 
is  a  ps3"chical  disease  far  from  the  province 
of  surgery.  Kocher's  plan  of  cutting  suc- 
cessivelv    the    muscles    involved    in    the 


Maloney  Method  in  the  Treatment  of  Tic 


67 


spasm  gives  inconsistent  and  unsatisfactory 
results.  Injection  of  a  mixture  of  parafifin 
in  oil  which  would  solidify  at  37°  C.  has 
been  tried;  comment  is  unnecessary.  The 
injection  of  alcohol  is  said  to  have  been 
attended  with  success  in  a  small  percentage 
of  cases. 

Hypnosis. — This  has  favorably  influ- 
enced some  cases;  its  application,  however, 
is  limited.  Psychoanalysis  has  also  been 
apphed,  but  few  cures  have  been  recorded. 

Reeducation. — Methods  in  reeducation 
have  been  evolved  by  various  men.  These 
methods  are  based  upon  the  recognition 
between  the  convulsion  and  mental  state 
of  the  patient.  Oppenheim  calls  his  method 
"inhibition  gymnastics";  Brissaud,  Meige 
and  Feindel,  "psychomotor-reeducation." 
Pitres  has  devised  breathing  gj^mnastics. 
Oppenheim's  method  consists  in  training 
the  patient  to  inhibit  reflex,  defence  and 
emotional  reflex  movements.  Thus,  he 
takes  a  pointed  instrument  and  slowly 
approaches  the  cornea  while  admonishing 
the  patient  not  to  blink;  or  the  mucous 
membranes  of  the  nose  are  tickled,  and 
the  patient  admonished  to  suppress  the 
reflex.  Again,  physical  pain  or  tickling  is 
resorted  to  with  the  command  not  to  draw 
away  the  part  which  is  prodded,  or  not  to 
yield  to  the  impulse  to  laugh  or  respond 
in  any  way  to  the  tickling.  These  exercises 
are  all  intended  to  bring  the  will  into  play, 
and  to  strengthen  the  power  of  inhibition 
and  suppression  of  reflex  movements. 
The  method  involves  regularity  of  routine 
and  painstaking  perseverance. 

The  method  of  Brissaud,  amplified  and 
extended  by  Meige  and  Feindel,  consists 
of  a  combination  of  immobilization  of 
movements  with  movements  of  immobili- 
zation. The  patient  is  taught  to  preserve 
immobility;  he  is  taught  to  replace  an 
incorrect  movement  by  a  normal  one. 
The  exercises  must  be  graduated  at  first, 
and  short  in  duration.  The  patient  is  en- 
couraged, and  required  to  remain  abso- 
lutely motionless,  as  if  sitting  or  standing 
for  a  photograph,  first  for  a  few  seconds. 


then  for  a  longer  period  of  time,  up  to  a 
half  hour.  When  he  can  remain  immobile 
for  a  period  of  time  in  these  positions,  the 
attitude  of  the  head,  arms  and  legs  is 
varied.  Eventually  he  will  learn  to  maintain 
immobility  of  certain  parts  of  his  body 
while  he  is  walking  or  while  he  is  executing 
certain  movements  with  his  arms. 

HartenbuTg  advises  the  use  of  the  faradic 
current  to  produce  the  antagonistic  move- 
mients,  the  method  of  overcoming  passive 
resistance  to  the  opposing  muscles.  In  all 
cases  care  and  supervision  are  necessary 
to  prevent  the  antagonistic  movement 
itself  from  becoming  a  tic.  Each  tic  must 
be  studied,  and  treated  by  special  meastires 
which  the  physician  must  elaborate  and 
order. 

Pitres'  method  of  deep  inspiration  for 
the  cure  of  tic  is  as  follows:  Supported 
against  a  wall,  with  shoulders  braced  back, 
the  patient  is  instructed  to  take  slow  and 
deep  inspirations,  raising  his  arms  the 
while,  and  letting  them  fall  during  the 
expiration.  This  performance  is  repeated 
three  times  a  day  for  ten  minutes  at  a  time. 
In  a  modification  of  this  method  the  patient 
recites  aloud  for  part  of  the  time.  The 
object  is  the  same  as  in  the  other  methods, 
viz.,  to  fix  the  attention  on  the  allotted 
task,  and  to  suppress  the  tic  by  distracting 
the  attention  to  some  other  task.  The 
success  of  the  exercise  in  individual  cases 
depends  upon  the  ability  of  the  patient 
to  concentrate  his  attention,  and  the  degree 
to  which  he  can  do  it. 

Games  and  sports  which  demand  atten- 
tion, skill,  accuracy  and  decision  should 
be  prescribed.  Manual  training  is  of  great 
value,  and  can  readily  be  made  of  service 
through  the  departments  of  manual  train- 
ing which  are  a  part  of  most  pubhc  school 
systems  today. 

In  the  treatment  of  tic,  part  or  all  of 
the  above  described  methods  of  reeduca- 
tion are  useful.  Treatment  in  all  cases 
should  begin  by  teaching  the  patient  the 
"relaxation  or  rest  exercises"  outlined  bj' 
Dr.  Wm.  J.  M.  A.  Maloney  in  his  work 
on  the  cure  of  tabetic  ataxia.  The  abdomi- 
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nal  type  of  breathing  is  used;  the  patient 
is  asked  to  take  a  deep  breath,  using  his 
diaphragm,  and  restricting  his  thoracic 
movements,  and  at  the  height  of  inspira- 
tion to  pause;  then  slowly  and  evenly 
to  expire,  and  again  pause.  This  deep 
breathing  soon  tires  the  patient;  so  after 
ten  or  twelve  deep  inspirations  have  been 
taken,  the  depth  of  inspiration  and  the 
pauses  are  shortened  vmtil  the  patient  is 
breathing,  without  effort,  as  in  sleep. 

To  relax  the  muscles,  passive  move- 
ments, in  which  the  muscles  are  alter- 
natety  lengthened  and  shortened,  are 
employed.  The  muscles  of  the  forehead, 
cheek  and  jaw  are  thus  manipulated 
until  the  wrinkling  of  the  forehead  and 
blinking  of  the  eyelids  disappears,  and 
the  musciilar  spasm  is  ehminated.  Next, 
a  shoxilder  is  relaxed,  then  an  arm;  each 
in  turn  must  be  passively  moved  until 
all  traces  of  muscular  tension  vanish  and 
the  part  Hes  motionless  and  flaccid,  and 
falls  limply  from  any  unsupported  posi- 
tion. The  leg  on  the  same  side  should  next 
be  taken.  After  one  part  is  relaxed,  those 
previously  and  that  newly  relaxed  should 
be  briefly  dealt  with  again,  in  the  order 
in  which  they  were  first  relaxed.  This 
linking  of  parts  previously  relaxed  is  help- 
fiol  in  bringing  the  whole  to  a  satisfactory 
state  of  relaxation.  During  the  passive 
movements,  the  operator  should  con- 
tinually direct  the  patient's  attention  to 
the  control  of  the  chronic  twitchings; 
gradually  this  requires  less  and  less  effort, 
and  soon  complete  and  perfect  relaxation 
is  possible. 

To  relax  properly  requires  continued 
attention.  Relaxation  overcomes  the  fa- 
tigue which  is  invariably  induced"  when 
these  patients  attempt  to  acquire  control 
of  the  tic  movements.  The  patient  in  a 
relaxed  state  immediately  becomes  vividly 
aware  of  the  tic  movement,  which  is  under 
ordinary  circumstances  performed  semi- 
consciously.  The  more  conscious  a  move- 
ment the  more  readily  is  it  brought  under 
the  control  of  the  will. 


When  the  patient  has  mastered  the 
rest  exercises  thoroughly,  active  m.ove- 
ments  may  be  begun.  At  first  simple  move- 
ments, flexion,  extension,  adduction  and 
abduction  at  the  joints  should  be  used. 
These  movements  should  be  guided  along 
the  normal  planes;  the  rhA^thm  rate  and 
force  of  the  movements  should  be  regu- 
lated by  counting  or  using  a  metronome. 
Next,  the  patient  resists  the  movement 
in  order  to  increase  her  ability  to  mamtain 
tonic  contraction;  and  finally  the  move- 
ment is  done  against  the  resistance  of  the 
operator.  When  these  simple  movements 
have  been  mastered,  more  complicated 
ones  are  devised.  Several  joints  can  be 
used  in  complicating  the  movement.  At 
the  same  time  the  patient's  attention 
should  be  directed  to  the  control  of  the 
muscles  in  which  the  tic  is  located.  Exer- 
cises for  these  muscles  should  be  ordered 
and  persisted  in,  luitil  the  patient  has 
regained  complete  control  over  the  muscles 
involved  in  the  tic. 

The  psychotherapy  of  tic  is  the  carrying 
out  of  the  plans  which  have  been  laid 
down  in  the  above  paragraphs.  It  requires 
that  a  definite  plan  of  treatment  and  of 
movement  be  clearly  formulated  in  the 
mind  of  the  physician,  and  that  the  neces- 
sity and,  above  all,  the  reasons  for  the  plan 
be  convej'^ed  to  and  impressed  upon  the 
mind  of  the  patient;  that  the  latter  be 
convinced  of  the  utility  of  the  treatment, 
and  be  incited  to  the  enthusiasm  necessary 
to  develop  patience  and  perseverance, 
without  which  success  cannot  be  obtained. 
It  consists  in  influencing  the  mind  day 
after  day,  week  after  week,  in  such  a  man- 
ner that  the  exercises  will  be  executed 
each  day  with  the  same  care  and  precision 
as  they  were  in  the  beginning.  Complete 
success  can  be  obtained;  partial  success 
is  more  frequent;  relapses  are  many,  and 
failures  not  rare.  Tic  may  develop  in 
defective  subjects;  obviousl}^  where  there 
is  a  gross  mental  deficiency,  favorable 
results  from  any  form  of  treatment  can 
scarcely  be  expected. 
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The  term  "infantile  cerebral  palsy" 
has  for  some  time  been  applied  to  a  large 
and  heterogeneous  group  in  which  many 
cases  present  hardly  any  marked  "palsy," 
and  in  which  many  probably  have  lesions 
also  involving  portions  of  the  central 
nervous  system  other  than  the  pallium. 
The  term,  however,  is  not  very  inaccurate 
if  it  be  taken  to  mean  all  cases  of  motor 
disturbances  due  to  lesions  of  the  cerebral 
hemispheres  inclusive  of  the  corpora  stri- 
ata. It  is  from  twelve  to  twenty  years 
ago  that  this  group,  or  these  groups,  of 
cases  were  analyzed  and  systematized  by 
Freud  and  other  writers.  Since  then  many 
cases  have  been  regularly  seen  in  routine 
clinical  work,  mainly  for  the  purpose  of  as- 
certaining whether  they  fall  in  this  general 
category  and  whether  they  offer  any  hope 
for  improvement  by  surgical,  orthopedic 
or  training  procediures;  but  they  are  not 
usually  studied  intensively,  clinically  and 
anatomically.  When  this  is  done,  light 
may  be  thrown  upon  the  mechanisms  form- 
ing the  basis  of  voluntary  movement,  and 
possibly  a  better  foundation  laid  for  treat- 
ment. 

It  is  not  the  purpose  at  present,  however, 
to  make  any  such  ambitious  attempt, 
but  simply  to  put  on  record  some  cases 
in  all  probability  falling  within  this  group 
and  presenting  some  peculiarities  of  in- 
terest. 

CASE  I.  A.  M.  (23766),  male,  age  four 
years.  Date  of  first  examination,  Jan.  22, 
1919. 

History.  Present  Illness. — Complaint : 
He  does  not  walk  well.  He  does  not  talk 
at  all.  He  does  not  understand  as  well  as 
he  should.  He  is  very  restless,  does  not  feed 
himself,  drools  and  is  incontinent.  He  loses 


breath  and  gets  blue  when  he  hurts  him- 
self. 

Previous  History.  Birth. — A  full  term 
baby,  easy  labor,  no  instruments.  Weight, 
seven  and  a  quarter  potuids.  Asphyxia 
was  present  at  birth — "he  had  tO'  be 
slapped  to  rnake  him  breathe."  He  passed 
no  water  for  five  days.  No  indications  of 
lues. 

Development. — He  was  bottle-fed.  First 
teeth  at  six  months.  He  has  never  been  able 
to  get  up  to  a  standing  position  unassisted. 
He  was  able  when  assisted  to  stand,  to 
walk  a  little  alone  at  three  and  one-half 
years.  He  has  never  talked.  He  doesn't 
feed  himself. 

Diseases,  Injuries,  etc. — There  is  no 
history  of  injuries.  He  apparently  never 
had  convulsions,  i.e.,  he  would  hold  his 
breath  and  get  blue,  but  there  were  no 
convulsive  movements.  He  has  had  pneu- 
monia five  times. 

Family  History. — The  mother's  first 
baby  was  the  patient,  her  second  died  at 
18  days  of  "erysipelas  of  the  intestines 
after  circumcision,"  her  third  was  still- 
born at  nine  months.  A  Wassermann  test 
was  made  of  the  mother  before  this  last 
birth,  and  she  was  told  it  was  all  right. 
The  father  also  is  living  and  healthy, 
excepting  his  "stomach  is  bad." 

Voluntary  Motor  System.  Abnormal 
Attitudes  and  Deformities. — None  were 
noted,  except  that  when  lying  on  his 
back  the  patient  showed  a  tendency  to 
draw  up  his  legs  in  the  manner  characteris- 
tic of  infants  less  than  a  year  old. 

Gait. — He  walks  unsteadily,  with  his 
feet  far  apart;  he  lifts  his  feet  too  high 
and  stamps;  in  brief,  his  gait  is  infantile. 
He  cannot  rise  to  the  standing  position 
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without  taking  hold  of  something.  He 
stands  very  unsteadily. 

Coordination. — The  cooperation  was  too 
poor  to  permit  of  definite  tests,  but  his 
various  acts  were  performed  in  an  infantile 
manner. 

Skilled  Acts. — There  was  no  speech; 
there  were  only  infantile  sounds. 

Abnormal  Involuntary  Movements. — 
None  were  observed,  luiless  the  poorly 
coordinated  irregular  movements  of  in- 
fancy be  characterized  as  choreo-athetotic. 

Reflexes.  Deep. — The  biceps,  triceps 
and  patellar  are  active.  There  is  no  clonus. 

Superficial. — The  abdominals  are  active. 
There  is  no  Babinski. 

Muscle  Strength. — This  could  not  be 
accurately  tested  on  account  of  lack  of 
cooperation,  but  appeared  to  be  normal 
judging  by  the  vigor  of  various  spontane- 
ous movements.* 

Muscle  Status. — No  particular  tests  were 
made,  but  nothing  abnormal  was  noticed. 

General  Sensory. — This  was  not 
tested,  owing  to  lack  of  cooperation  and 
time,  but  nothing  to  indicate  abnormal 
conditions  was  noticed. 

Cranial  Nerves. — The  pupils  react  to 
light.  The  facial  and  tongue  movements 
are  normal,  as  far  as  could  be  judged  by 
spontaneous  movements. 

Mental  Status. — The  child  is  evidently 
mentally  defective,  but  understands  ap- 
parently rather  better  than  it  reacts. 

CASE  II.  A.  C.  (23760),  female,  age 
15  years.  Date  of  first  examination,  Jan. 
22,  1919. 

History.  Present  Illness. — The  com- 
plaint is  that  she  is  defective  mentally, 
that  she  doesn't  know  how  to  play  or  get 
along  with  friends,  and  that  she  is  clumsy 

*  This  raises  the  interesting  question  as  to  whether  the  strength 
is  normal,  judged  by  force  of  voluntary  effort  of  an  infant  of  the  age 
at  which  such  movements  are  usually  made,  or  judged  by  a  four 
year  standard.  This  could  not  be  easily  determined,  but  it  would 
•eem  more  lilcely  to  approium^te  the  fopser  than  the  latter. 


in  everything  she  does.  She  cannot  comb 
her  hair.  When  she  carries  anything  she 
is  liable  to  shake  and  drop  or  spill  it.  She 
is  even  clumsy  in  walking.  She  twitches 
very  much.  "She  can  sit  and  sit  and  think 
and  suddenly  begin  to  smile." 

From  infancy  she  was  weak.  She  used 
to  fall  a  great  deal  even  up  to  ten  or 
eleven  years  of  age,  and  even  now  may  fall 
now  and  then.  After  two  years  the  doctor 
called  attention  to  a  weakness  of  her  feet. 
She  was  taken  to  a  hospital;  nothing  was 
found  to  be  the  matter  with  her  feet,  but 
a  number  of  doctors  agreed  that  she  had 
chorea.  At  four  or  five  years  she  was  very 
nervous  and  easily  frightened. 

Her  clumsiness  is  better  now,  but  men- 
tally she  seems  to  her  family  to  be  un- 
changed. 

Previous  History.  Birth. — She  was  a 
full  term  baby;  easy  delivery  without 
instruments.  Weight  five  pounds.  No 
asphyxia.  No  indications  of  lues. 

Development. — The  first  teeth  came  at 
four  and  one-half  months.  She  began  to 
walk  at  twenty  months  and  to  talk  at 
two  years.  She  began  school  at  six  years  of 
age,  but  was  a  very  poor  scholar.  She 
reached  grade  3B  at  twelve,  then  left 
school  for  three  years  and  went  back 
last  fall.  She  is  now  in  the  ungraded  class. 
Menstruation  began  when  she  was  twelve 
and  a  half. 

General  Physiological  Status. — Her  sleep 
is  restless  and  appetite  poor.  Menstruation 
is  regular,  lasting  8  or  9  days,  amount 
large  and  sometimes  with  pain.  She  has 
occasional  diurnal  incontinence  of  urine. 

Diseases,  Injuries,  etc. — There  is  no 
history  of  important  injuries,  or  of  opera- 
tions. She  sometimes  has  slight  headaches 
and  complains  of  pains  in  hands,  feet  or 
body,  the  location  being  variable.  There 
is  no  history  of  vomiting,  but  she  some- 
times regurgitates  when  she  eats  ("water 
brash"?). 

Family  History. — The  mother  has  had 
no  miscarriages  or  stillbirths.  There  are 
three  children  hving  beside  the  patient. 
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They  are  healthy.  One  child  died  at  one 
and  one-half  years  of  age  (convulsions 
with  whooping  cough  and  pneumonia). 
The  patient  is  the  youngest  child.  The 
mother  is  healthy  but  was  very  sick  while 
pregnant  with  the  patient.  She  was  in 
bed  four  months,  vomiting  and  "water 
from  the  mouth."  The  father  is  living  and 
healthy. 

Voluntary  Motor  System.  Gait. — 
The  gait  is  rather  awkward  and  unsteady — 
quite  unsteady  when  walking  on  a  straight 
line. 

Coordination. — This  appears  to  be  nor- 
mal with  the  exception  of  occasional 
choreiform  movements. 

Skilled  Acts. — Speech  appears  to  be 
normal. 

Abnormal  Involuntary  Movements.  — 
There  are  present  occasional  choreiform 
movements  when  performing  various  acts, 
as  above  noted. 

Reflexes. — The  deep  reflexes  (biceps, 
triceps,  radial,  suprapatellar,  patellar  and 
Achilles)  are  all  active  and  equal.  There 
is  no  clonus,  and  no  Babinski. 

Muscle  Strength. — This  is  good  in  all 
parts  (head,  fingers,  forearms,  arms,  feet, 
legs  and  thighs). 

Muscle  Status. — Nothing  abnormal  was 
noted. 

General  Sensory. — Touch  is  probably 
normal.  The  patient  was  afraid  of  the 
cotton.  Vibratory  was  not  done,  the 
patient  showing  fear  after  the  first  test. 
Muscle-tendon  sense  is  normal  in  feet, 
legs  and  upper  extremities. 

Cranial  Nerves.  Eye. — The  patient 
shows  hyperopic  astigmatism.  The  fundi 
are  normal,  and  so  are  reactions  to  light. 
The  right  pupil  seems  slightly  smaller 
than  the  left.  The  eye  movements  show 
no  limitations,  but  are  unsteady. 

Face. — The  facial  movements  are  nor- 
mal. There  is  some  facial  asymmetry. 

Tongue. — The  position  and  movements 
of  the  tongue  are  normal. 


Mental  Status. — The  following  con- 
densed report  was  furnished  by  Miss  E. 
Keller :  The  girl  is  chronologically  in  adoles- 
cence (15  years),  but  mentally  she  is  about 
nine  years  of  age. 

Her  attention  and  discrimination  are 
good  in  concrete  situations;  but  attention, 
concentration  and  memory  (where  words, 
not  so  much  numbers,  are  involved)  are 
poor. 

Her  chorea  has  prevented  motor  de- 
velopment. 

She  lacks  confidence,  and  has  some  fears 
which  interfere  with  her  orientation  and 
mental  development. 

If  taught  alone  she  could  make  some 
progress.  She  gets  little  in  a  group. 

CASE  III.  R.  G.  (23738),  female,  age 
13  years.  Date  of  examination,  Jan.  21, 
1919. 

History.  Present  Illness. — The  patient 
had  come  to  the  clinic  some  three  years 
previously  and  was  tested  mentally  at 
that  time.  On  the  present  occasion  she 
came  with  a  minor  complaint,  apparently, 
of  pains  in  the  back  and  side  and  occa- 
sional left  frontal  headache. 

She  began  to  have  convulsions  when  nine 
months  old.  Sometimes  she  would  have 
only  one  a  year,  sometimes  one  after  anoth- 
er. The  last  one,  described  below,  was 
the  most  severe  of  all. 

Five  years  ago,  early  one  morning,  the 
mother  found  the  patient  in  bed  shaking 
and  unconscious.  "She  shook  first  on  one 
side  and  then  on  the  other."  Her  teeth  were 
tightly  closed  and  she  was  blue.  She  bit 
her  tongue  and  frothed  at  the  mouth. 
The  attack  lasted  four  or  five  hours.  She 
was  weak  afterwards.  When  she  wanted 
to  go  to  the  toilet  her  mother  noticed  that 
she  was  crooked.  She  could  not  walk  for 
two  months.  The  right  leg,  arm  and  face 
were  affected,  the  latter  being  drawn  to 
the  left.  Previous  to  this  she  had  been 
right-handed.  She  has  had  no  attack  since. 

She  has  always  been  dull;  before  the 
last  attack  she  had  been  "wild,"  but  now 
she  is  "too  quiet." 
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Previous  History.  Birth. — She  was  a 
full  term  baby  with  a  normal  delivery 
without  instrtmients.  Weight,  six  and  one- 
half  pounds.  No  asphyxia.  No  indications 
of  lues.  "She  was  a  beautiful  baby  till 
about  seven  years  of  age  when  she  had 
the  stroke." 

Development. — She  was  breast-fed.  The 
first  teeth  appeared  at  two  years.  She 
began  to  sit  up  at  nine  months,  to  stand 
at  one  year,  to  walk  at  one  and  one-half 
and  to  talk  at  four  years.  She  began 
school  when  six  years  old  and  is  at  present 
in  the  ungraded  class.  Menstruation  be- 
gan at  12  years. 

General  Physiological  Status. — She  sleeps 
well,  appetite  is  good,  bowels  are  regular. 
Menstruation  is  regular,  every  four  weeks 
with  a  duration  of  one  or  two  days, 
amount  scanty,  no  pain.  There  are  no 
bladder  disturbances.  "She  was  always 
clean." 

Diseases,  Injuries,  etc. — There  is  no 
history  of  injuries.  A  tonsilectomy  was 
recently  performed.  There  is  no  com- 
plaint as  to  vision  or  hearing.  No  motor 
disturbances  are  present  other  than  those 
above  mentioned. 

Family  History. — This  presents  points 
of  interest.  The  first  child  is  now  a  girl  of 
19  years,  is  in  good  health,  and  graduated 
from  High  School  with  good  marks.  This 
child  had  convulsions  from  nine  months  to 
six  years  of  age.  The  second  child  is  a  boy 
of  17  years,  about  to  finish  High  School, 
and  in  good  health.  He  had  convulsions 
from  nine  months  until  he  was  11  years 
of  age.  The  third  child  is  a  girl  of  15 
years,  in  good  health.  She  is  bright,  and 
has  graduated  from  Grammar  School. 
She  had  one  convulsion  at  11  months. 
The  fourth  child  is  the  patient.  After  her 
there  were  three  miscarriages,  about  ten 
weeks,  apparently  induced. 

The  mother  is  in  good  health.  The 
father  is  also  in  good  health.  He  had  con- 
vulsions when  about  three  years  of  age. 

Voluntary  Motor  System.  Abnormal 
Attitudes    and    Deformities. — There    is    a 


slight  pes  cavus,  more  marked  on  the 
right  foot.  Both  feet,  when  the  patient  is 
recumbent,  tend  to  adduct,  with  the  big 
toes  dorsiflexed.  This  is  more  marked  on 
the  right  than  on  the  left.  When  the  patient 
extends  her  arms,  hands  and  fingers,  the 
positions  assumed  by  the  two  hands  are 
different:  the  left  fingers,  hand  and  fore- 
arm are  more  in  a  straight  line;  the  right 
hand  is  more  volar-fiexed  at  the  wrist  and 
the  right  fingers  more  dorsiflexed  at  the 
knuckles. 

Gait. — The  gait  is  nearly  normal,  there 
being  a  slight  limp.  The  shoes  are  worn 
evenly. 

Coordination. — Standing  with  the  feet 
together,  eyes  open  and  shut,  is  normal. 
The  patient  can  stand  imsteadily  on  the 
left  foot  with  the  eyes  open  and  shut, 
but  cannot  stand  on  the  right. 

The  finger  to  nose  test  is  performed 
normally  with  the  left  hand,  but  unsteadily 
with  the  right.  The  way  this  is  done  pro- 
duces an  appearance  of  ataxia  but  it  seems 
more  probable  that  it  is  due  to  the  slight 
choreo-athetosis,  or  chorea,  mentioned 
below.  Tests  with  the  lower  extremities 
appear  to  show  in  a  less  degree  the  same 
phenomena  on  the  right. 

Pronation-supination  and  flexion-exten- 
sion tests  of  the  arm  show  an  adiadocho- 
kinesis  on  the  right.  There  does  not  appear 
to  be  a  true  dysmetria  on  the  right. 

Skilled  Acts. — As  already  stated,  the 
patient  was  right-handed  before  the  paraly- 
sis. She  is  now  left-handed  and  has  learned 
to  wrrite,  slowly  but  fairly  well,  with  her 
left  hand. 

Speech  appears  to  be  nearly  normal, 
perhaps  rather  drawling  and  measured  at 
times. 

Abnormal  Involuntary  Movements. — The 
right  hand,  extended,  shows  an  unsteadi- 
ness of  the  fingers  and  hand,  more  chorei- 
form than  athetotic  in  character. 

Reflexes.  Deep. — These  are  all  active, 
but  not  very  active.  The  biceps  and  triceps 
are  more  marked  on  the  right;  whether 
there  is  a  similar  difference  in  the  lower 


Infantile  Cerebral  Palsy  Presenting  Certain  Peculiarities 


73 


extremities  is  rather  doubtful.  At  times 
the  right  patellar  appeared  more  marked 
than  the  left.  The  uncrossed  periosteal 
(tibio-adductor)  is  greater  on  the  right. 
There  are  no  crossed  periosteals. 

Superficial. — The  abdominals  are  all 
slight  on  both  sides,  but  are  more  easily 
elicited  on  the  left.  There  is  a  slight 
Babinski  on  the  right,  a  doubtful  one  on 
the  left.  No  Chaddock,  Oppenheim,  Gor- 
don or  Schaefer. 

Muscle  Strength. — The  right  fingers  are 
weaker  than  the  left  in  flexion,  extension, 
abduction  and  adduction,  especially  the 
last  three  movements.  Flexion  and  exten- 
sion of  the  right  hand  is  weaker  than  the 
left. 

Plantar  flexion  of  the  toes  is  much  dimin- 
ished on  the  right,  dorsal  extension  is 
less  diminished.  Plantar  flexion  of  the  feet 
is  good  on  both  sides,  dorsal  flexion  is 
less  on  the  right  than  on  the  left.  Abduction 
of  both  feet  is  weak,  more  so  on  the  right. 
Beyond  these  points  there  was  only  noted 
a  slight  paresis  in  outward  rotation  and 
flexion  of  the  right  thigh. 

In  brief,  the  paresis  on  the  right  is  most 
marked  distally. 

Muscle  Status. — There  is  a  general  atro- 
phy of  the  right  hand  and  fingers. 

General  Sensory.  Touch. — Touch  dis- 
crimination is  normal  or  nearly  so  on  the 
second  finger  tips,  there  being  possibly  a 
slight  diminution  on  the  right  as  compared 
with  the  left. 

Pain. — This  is  normal  on  the  fingers  and 
toes  (other  parts  not  tested) . 

Muscle-tendon. — This  is  normal  in  the 
big  toes  and  feet.  There  is  possibly  a  slight 
diminution  in  the  right  hand. 

Stereognosis.  —  Superficially  considered, 
there  appears  to  be  quite  a  marked  as- 
tereognosis.  It  was  noticed,  however,  that 
it  was  most  marked  with  small  objects 
which  the  patient  did  not  handle  freely 
and  that  when  these  were  placed  between 
the  finger  tips  they  were  better  identified. 

Cranial  Nerves.  Eye. — There  is  some 
blurring  of  the  nasal  halves  of  the  discs. 


more  on  the  right;  the  vessels  are  large 
and  there  is  slight  temporal  pallor,  ap- 
pearances not  infrequent  in  this  type 
of  cases.  The  pupils  are  of  normal 
size,  equal,  and  react  well  to  light  and 
convergence.  There  is  no  strabismus  or 
abnormality  of  the  eye  movements,  and 
no  abnormaUty  of  the  palpebral  fis- 
sures. 

Trige^ninus  and  Mouth. — Nothing  ab- 
normal was  noted. 

Facial. — The  facial  movements  are  nor- 
mal. The  right  face  is  somewhat  smaller 
than  the  left. 

Glossopharyngeus,  Vagus. — The  position 
of  the  uvula  is  normal. 

Hypoglossus. — The  position  and  move- 
ments of  the  tongue  and  articulation  are 
normal. 

Mental  Status. — The  following  con- 
densed report  was  furnished  by  Miss 
Keller:  This  girl  was  examined  in  Septem- 
ber, 19 1 5,  when  she  was  chronologically 
nine  years  and  three  months  old.  Mentally 
her  reactions  were  like  a  girl  of  about  six 
in  observation,  orientation,  memory,  dis- 
crimination. In  abstract  work,  as  seen 
in  number  work,  she  was  only  about  four 
years  old. 

On  being  reexamined,  February  1919, 
when  over  12  years  old,  she  shows  some 
mental  improvement,  possibly  a  year. 
Her  number  work,  though  slightly  better, 
is  only  that  of  a  six  year  old  girl.  She  is 
poorly  oriented  in  time,  her  memory  for 
form  is  poor,  but  observation,  discrimina- 
tion and  some  reasoning  in  simple  concrete 
situations  show  growth.  She  has  had  to 
learn  to  write  and  draw  with  the  left 
hand,  and  has  shown  ambition  and  con- 
centration enough  to  succeed.  She  seems 
to  be  conscious  of  her  shortcomings,  and 
attention  is  improved. 

Volitionally  and  emotionally  she  is 
normal. 

Systemic. — The  heart  is  normal. 

CASE  IV.  F.  W.  (23672),  male,  age 
eight  years.  Date  of  examination,  Jan.  15, 
1919. 


74 


Infantile  Cerebral  Palsy  Presenting  Certain  Peculiarities 


History.  Present  Illness. — The  com- 
plaint consisted  of  the  f oUo-^ving  symptoms : 

He  doesn't  do  well  in  school,  he  can't 
seem  to  remember.  He  is  babyish.  He  has 
always  been  so. 

There  is  something  -^Tong  with  his  walk. 
He  seems  to  give  wa^-  at  the  knees  on  both 
sides.  He  doesn't  fall.  The  mother  seems 
to  have  noticed  this  only  dioring  the  past 
half  year  or  so.  He  has  always  had  trouble 
with  his  ankles;  they  are  weak,  especially 
on  the  right. 

He  is  awkward  in  handling  things,  spills, 
etc.  He  has  always  been  so. 

His  shoulders  pull  and  pull  all  the  time. 
This  has  been  noticed  only  for  about  a 
year. 

PRE\aous  History.  Birth. — He  was  a 

fuU  term  baby  (ten  months  according  to 

the   mother),    a   prolonged   deliverer   vAth 

instruments.  Weight  about  eight  pounds. 

.  There  were  cyanosis  and  aspMrxia. 

Development. — The  first  teeth  appeared 
at  13  months.  The  fontanelles  closed 
later  than  his  brother's.  He  began  to  walk 
at  23  months,  and  to  talk  at  three  years, 
then  only  one  word  at  a  time.  His  yoimger 
brother  (now  five  and  a  half  years  old) 
talked  first.  He  began  school  at  six  and  a 
half  3"ears,  and  is  still  in  grade  i.  It  is 
proposed  to  put  him  in  the  ungraded  class. 

General  Physiological  Status. — He  sleeps 
well,  his  appetite  is  good  and  his  bowels 
are  regular.  He  has  diiimal  incontinence, 
but  no  nocturnal  enuresis. 

Diseases,  Injuries,  etc. — There  is  no 
histor}'  of  injuries,  convulsions,  pains,  head- 
aches (except  one  three  weeks  previoush') 
or  vomiting.  He  had  measles  at  seven  years. 

Family  History. — The  patient  was  the 
mother's  first  pregnancy.  The  second  was 
a  boy  now  five  and  a  half  years  old,  healthy 
and  bright.  After  this  there  were  two  mis- 
carriages of  about  six  or  seven  weeks 
attributed  by  the  mother  to  coughing  due 
to  an  asthma  she  had  contracted  previousty 
to  these  last  two  pregnancies. 

The  mother  is  healthy  except  the  asthma 
she  has  had  for  the  past  four  years.  The 
father  is  in  good  health. 


Voluntary  Motor  System.  Abnormal 
Attitudes  and  Deformities. — There  is  a 
tendency  to  pes  cavus,  more  marked  on 
the  left.  There  is  pes  planus  on  the  left 
when  standing. 

Gait. — He  is  rather  unsteady  in  gait, 
and  seems  possibly  especially  awkward 
with  the  right  foot.  The  sole  of  the  right 
shoe  is  worn  badly  on  the  inner  side. 

Coordination. — He  shows  sHght  unsteadi- 
ness and  a  few  jerky  movements,  bothi  in 
standing  and  in  performing  the  various 
tests.  Adiadochokinesis  is  present,  but 
it  is  doubtful  whether  there  is  any  dys- 
metria. 

Abnormal  Involuntary  Movements. — The 
arms  and  hands,  when  extended,  show 
some  choreiform  movements.  The  move- 
ments of  the  fingers  are  rather  slow  but 
not  athetotic. 

Reflexes.  Deep. — The  biceps,  triceps 
and  radial  are  active,  the  suprapatellar 
and  patellar  are  very  active,  the  Achilles 
active.  There  is  no  clonus. 

Superficial. — The  abdominal  reflexes  are 
rather  slight.  There  is  a  doubtful  Babinski 
on  the  left,  also  apparently  an  Oppenheim 
and  Gordon,  but  no  Chaddock  or  Schaefer. 
When  the  foot  was  held  at  right  angles  to 
the  leg  the  Oppenheim  was  not  so  con- 
stant. 

Muscle  Strength. — The  cooperation  was 
poor,  but  there  seems  to  be  some  weakness 
in  hands,  fimgers,  thighs,  legs  and  feet. 

Muscle  Status. — Certain  phalanges  of 
the  fingers  and  the  legs  at  the  knees  are 
hyperextensible . 

General  Sensory.  Touch. — This  is  nor- 
mal as  far  as  can  be  ascertained.  Pain  is 
normal.  Vibratory  present  in  big  toes, 
ankles,  shins,  elbows'and  knuckles.  Muscle- 
tendon  sense  appears  to  be  poor  in  big  toes 
and  feet  but  the  cooperation  was  probably 
not  good.  Imitated  movements  of  the 
upper  extremities  are  good. 

Crajstlal  Nerves.  Optic. — The  pupils 
react  well  to  light.   The  eye  movements 
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are  normal  excepting  a  slight  transient 
nystagmus  to  the  left,  scarcely  of  signifi- 
cance. 

Facial. — This  is  normal.  No  abnormal 
involuntary  movements  were  noted.  There 
is  a  tendency  to  drool. 

Hypoglossiis. — The  position  and  move- 
ments of  the  tongue  are  normal,  except 
that  it  is  unsteady  when  protruded. 

Mental  Status. — The  boy  is  mentally 
defective. 

CASE  V.  H.  C.  (23965),  male,  age  11 
years.  Date  of  examination,  Feb.  8,  1919. 

This  boy  has  attended  the  clinic  before 
and  was  briefly  examined  April  27,  19 16 
(7180).  The  following  were  the  observa- 
tions then  recorded:  He  was  sent  home 
from  school  because  he  was  not  quiet 
enough.  He  holds  his  head  retracted  and 
twists  and  tttms  it  while  in  this  position. 
He  does  not  wish  to  be  undressed,  striking 
and  kicking  his  father  while  he  is  doing  it. 
Reflexes  are  active  but  equal. 

History.  Present  Illness. — The  boy  looks 
rather  dull  and  apathetic.  He  smiles  at 
pleasantries.  The  complaint  (by  the  father) 
is  that  he  "shivers"  and  "don't  speak  loud 
and  so  they  keep  him  in  the  ungraded 
class."  He  has  always  been  so  and  has 
always  spoken  indistinctly.  By  shivering, 
the  father  means  that  when  he  wants  to 
write  his  hand  shakes. 

On  the  third  day  after  birth  he  lay  un- 
conscious for  half  a  day  and  his  face  and 
eyes  became  yellow.  The  father  attributed 
this  to  the  spell  of  the  evil  eye  exercised 
by  a  woman  who  was  in  the  room  soon 
after  his  birth.  He  was  taken  to  Beth 
Israel  Hospital  (dispensary)  two  or  three 
days  and  then  seemed  all  right. 

Previous  History.  Birth. — He  was  a 
full  term  baby,  not  a  prolonged  labor,  and 
no  instruments.  Weight  over  10  pounds. 
There  was  no  asphyxia,  and  no  indication 
of  lues. 

Development. — He    was    breast-fed,    his 


first  teeth  came  "late."  He  began  to  walk 
and  talk  at  two  years.  There  was  nocturnal 
enuresis  imtil  he  was  five  years  old. 

Diseases,  Injuries,  etc. — There  is  no 
history  of  injuries.  No  convulsions.  No 
special  complaint  of  pains  or  headaches. 
No  vomiting.  He  had  measles  at  four. 

Family  History. — The  mother  has  six 
children  living  and  healthy  and  bright, 
except  the  patient.  None  have  had  con- 
vulsions. There  were  no  miscarriages  or 
stillbirths.  One  child  died  in  19 16  when 
18  months  old  of  paralysis  (infantile,  no 
convulsions).  The  father  and  mother  are 
living  and  in  good  health.  The  father  had 
a  blood  test  from  the  arm  eight  years  ago, 
he  says,  taken  at  a  hospital  and  sent  to 
the  Board  of  Health.  He  was  told  it  was 
all  right. 

Voluntary  Motor  System.  Abnorma 
Attitudes  and  Deformities. — There  is  a 
slight  kyphosis  and  tendency  to  winged 
scapulae  and  a  "round-shouldered"  effect, 
especially  on  the  left.  The  neck  is  thick, 
with  an  appearance  as  though  the  head 
had  been"^ pressed* downward.  He  always 
tends  to  stand  with  one  leg  flexed.  There 
is  pes  planus.    ' 

Gait. — The  gait  is  rather  irregular. 

Coordination. — Standing  and  perform- 
ing the  various  tests,  coordination  is  normal 
except  for  choreiform  movements. 

Skilled  Acts. — The  speech  was  not  tested, 
but  the  patient  speaks  very  little,  in  a  low 
voice  and  with  rather  defective  speech. 

Abnormal  Involuntary  Movements. — 
There  are  choreiform  movements  of  all 
parts,  including  eyes,  face,  tongue  and 
phonation  apparatus. 

Reflexes.  Deep. — The  biceps,  triceps 
and  radial  are  active.  There  is  transient 
clonus  of  the  suprapatellar,  patellar  and 
Achilles.  There  are  no  periosteal  (tibio- 
adductor)  or  crossed  patello-adductor  re- 
flexes. 

Superficial. — The  abdominals  are  active. 
There  is  no  Babinski  or  any  of  its  modifi- 
cations. 
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Muscle  Strength. — The  patient  could 
not  rise  from  the  recumbent  to  sitting 
position  at  first,  but  this  was  not  due  to 
weakness,  he  being  soon  taught  to  do  it. 
There  appears  to  be  no  paresis  in  fingers, 
hands,  forearms,  arms,  elevation  of  shoul- 
ders, thighs,  legs,  feet  and  toes,  except 
an  inability  to  abduct  the  right  foot  and 
to  flex  the  toes  well. 

Muscle  Status. — There  appears  to  be 
more  tonus  in  the  lower  than  upper  ex- 
tremities. 

General  Sensory.  Touch.  —  Hastily 
tested,  normal.  Pain  normal.  Vibratory  is 
normal  in  big  toes,  shins  and  elbows. 
Muscle-tendon  is  normal  in  big  toes,  feet 
and  upper  extremities.  Stereognosis  is  good 
in  the  right  hand,  the  only  one  tested. 

Cranial  Nerves.  Optic. — The  fundi 
are  normal.  The  pupils  react  well  to  light. 
The  eye  movements  are  normal  except 
unsteadiness  due  to  chorea. 

Facial. — The  facial  movements  are  nor- 
mal except  choreiform  movements. 

Glossopharyngeus  and  Vagus. — The  tip 
of  the  uvula  deviates  to  the  right.  The 
palatal  movements  are  normal. 

Hypoglossus. — The  position  and  move- 
ments of  the  tongue  are  normal  except 
that  he  cannot  elevate  it.  He  can  depress 
it  and  move  it  laterally. 

Mental  Status. — The  following  con- 
densed report  was  furnished  by  Miss 
Louise  E.  Poull,  Department  of  Ungraded 
Class:  1-31-1919.  Borough  Bk.  Public 
School  43. 

Chronological  age  ten  years  ten  months. 
Mental  age  six  years  eight  months.  In- 
telligence quotient  6i-\-  (Stanford  Revi- 
sion of  Binet  tests).  A  mental  defective  of 
nervous  type.*  Development  of  powers 
unusually  even.  Attitude  is  in  accordance 
with  his  mental  age.  Alternative  tests  were 
used  when  motor  difficulty  invalidated  a 
test.   Shows  interest  in  the  work  of  the 


tests  and  does  not  attempt  things  too 
difficult  for  him.  Shows  no  outstanding 
ability.  Can  follow  manual  directions. 
Social  comprehension  of  about  6  years. 
Recommendation:  To  remain  in  ungraded 
class. 

Systemic. — The  heart  is  normal. 

CASE  VI.  B.  S.  (23309),  male,  age 
seven  years.  Date  of  first  examination, 
Dec.  9,  1918.  Examined  and  diagnosed 
by  Dr.  John  Nolan. 

History.  Present  Illness. — The  com- 
plaint is  restlessness  and  twitching  of  the 
fingers.  The  child  is  now  extremely  restless. 
When  he  eats  his  hand  shakes.  He  could 
not  write  in  a  straight  line.  He  is  tongue- 
tied  in  his  speech.  His  head  constantly 
shakes  without  any  formula  and  without 
any  jerking  or  sharp  twitching.  Soup  is 
always  spilled  when  he  tries  to  carry  the 
spoon  to  his  mouth.  This  condition  has 
always  been  present.  He  is  better  than 
formerly. 

Previous  History.  Birth. — He  was  a 
full  term  baby,  seven  hours  labor,  no 
instruments.  Weight  seven  pounds.  No 
cyanosis.  No  keratitis,  scars  or  other  signs 
of  lues. 

Development. — He  was  bottle-fed.  The 
first  teeth  appeared  at  seven  months.  He 
began  to  hold  up  his  head  at  four  to 
five  months,  to  sit  up  at  one  year,  to 
stand  at  14  months,  to  walk  and  talk  at 
18  months.  He  began  school  at  five  years, 
but  his  school  career  was  interfered  with 
by  his  motor  disturbances. 

General  Physiological  Status. — Nothing 
abnormal  noted.  There  is  no  incontinence 
or  nocturnal  eniiresis. 

Diseases,  Injuries,  etc. — There  is  no 
history  of  injuries.  The  tonsils  were  re- 
moved at  six  years.  There  is  no  complaint 
of  pains  or  headaches.  He  had  pneumonia 
at  four  years,  measles'  at  three,  croup 
after  measles  twice. 

Family  History. — The  mother  had  no 
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miscarriages.  There  was  one  stillbirth, 
eight  months.  "The  doctor  said  the  heart 
didn't  close."  The  first  pregnancy  was  a 
girl  now  i8  years,  in  good  health.  The 
second  was  a  girl,  14  years  old,  now  in 
Vineland.  She  cannot  walk  well,  twitches 
and  cannot  talk.  She  is  said  to  be  feeble- 
minded. The  third,  a  boy  of  ten  years,  is 
in  good  health.  The  fourth  is  the  patient. 

Voluntary  Motor  System. — Attitude 
and  gait  are  normal  except  some  chorei- 
form movements. 

Coordination. — Equilibratory  and  non- 
eqiiilibratory  are  normal,  except  chorei- 
form movements. 

Skilled  Acts. — He  has  a  choreiform 
dysarthria. 

Abnormal  Involuntary  Movements. — Cho- 
reiform movements  are  present  in  hands, 
feet  and  tongue. 

Reflexes.  Deep. — The  biceps,  triceps 
and  radial  are  all  active.  The  suprapatellars 
are  active,  the  patellars  very  active,  the 
Achilles  active. 

Super fi.cial. — The  abdominals  and  cre- 
masteric are  rather  slight.  There  is  no 
Babinski  or  any  of  its  modifications. 

Muscle  Strength. — This  is  normal  in 
movements  of  the  head,  fingers,  hands, 
forearms,  arms,  thighs,  legs  and  feet, 
except  as  interfered  with  by  the  choreiform 
movements. 

Muscle  Status. — There  are  no  atrophies. 
The  muscles  are  rather  hard  and  there  is 
some  hypertonus. 

General  Sensory.  Touch. — Touch  acui- 
ty is  normal  on  all  parts  (hastily  tested). 
Touch  discrimination  of  the  second  finger 
tips  and  big  toes  was  tested  and  foiuid  to 
be  normal.  Vibratory  was  present  and 
probably  normal  on  ankles,  shins  and 
ulnars.  Muscle-tendon  was  normal  in  big 
toes,  feet  and  upper  extremities. 

Cranial  Nerves.  Optic. — The  fundi  are 
normal.  The  pupils  are  4  mm.,  equal, 
circular  and  central.  They  react  well  to 


light  and  convergence.  There  is  no  strabis- 
mus, exophthalmus  or  enophthalmus.  No 
nystagmus. 

Facial. — The  facial  movements  are  nor- 
mal except  for  choreiform  movements. 

Glossopharyngeus  and  Vagus. — Normal. 

Hypoglossus. — The  position  and  move- 
ments of  the  tongue  are  normal,  except 
for  a  choreiform  unsteadiness. 

Mental  Status. — The  following  con- 
densed report  was  furnished  by  Miss  E. 
Keller:  Chronologically  seven  years  old, 
this  boy  is  mentally  the  same  age.  His 
power  of  concentration  and  attention  is 
affected  by  the  restless  habits  due  to 
chorea.  His  ability  to  perform  tests  of 
doing  is  also  outwardly  unsatisfactory, 
but  in  execution  he  reasons  and  judges. 
His  discriminative  ability  is  a  little  below 
par. 

Systemic.  Tegumentary. — Normal. 
Glandular. — Normal. 
Cardio-vascular . — Pulse  is  normal. 
Respiratory,     gastro-intestinal,     genito- 
urinary and  skeletal  systems  are  normal. 

CASE  VII.  B.  H.  (23364),  female,  age 
II  years.  Date  of  first  examination,  Dec. 
14,  1918. 

History.  Present  Illness. — The  com- 
plaint is  stiffness  of  the  right  arm  and  leg 
and  mental  backwardness.  When  two 
weeks  old  she  had  inflamed  eyes  because 
"they  were  not  properly  cleaned  at  birth" 
and  they  were  treated  with  a  wash  every 
15  minutes.  "This  weakened  her  and  the 
milk  did  not  agree  with  her." 

When  three  months  old  she  had  convul- 
sions lasting  two  weeks,  at  the  worst  with 
intervals  of  one  or  two  hours.  She  tightened 
her  hands,  body  and  legs,  and  her  eyes 
rolled  sideways.  Twice  she  seemed  as 
though  dead. 

When  two  years  old  paralysis  was  first 
noticed.  She  couldn't  stand  or  walk.  The 
right  leg  was  shorter  than  the  left.  The 
right  fist  was  clenched  and  the  right 
arm  flexed. 
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Previous  History.  Birth. — She  was  a 
full  term  baby,  the  labor  was  not  pro- 
longed and  no  instruments  were  used. 
There  was  no  asphj'xia. 

Development. — She  began  to  walk  at 
five  3^ears,  to  talk  (?). 

Diseases,  Injuries,  etc. — There  is  no 
history  of  injuries.  A  cord  in  the  leg  was 
cut  when  she  was  four  3^ears  old.  There 
is  no  complaint  of  pains  or  headaches.  She 
has  had  measles,  influenza  and  pertussis, 
and  is  subject  to  boils. 

Family  History. — There  were  no  mis- 
carriages or  stillbirths.  One  child  died  at 
six  months  of  summer  complaint.  There 
are  five  Uving  children,  all  health^"  except 
the  patient.  The  father  is  living  and 
healthy;  the  mother  is  also  hving  and 
healthy  but  "nen.-ous." 

Volt_">;tary  IMotor  System.  Gait. — She 
walks  with  the  right  leg  stiff  at  the  knee, 
the  right  foot  somewhat  rotated  out  and 
abducted,  the  toes  sometimes  plantar 
flexed  and  sometimes  all  turned  outwards. 
She  cannot  walk  on  tiptoe.  The  toe  of 
the  right  shoe  is  worn.  She  usually  wears 
a  smaller  shoe  on  that  foot. 

Coordination. — She  is  left-handed.  Co- 
ordination is  normal  except  the  parahiiic 
disability. 

Abnormal  Involuntary  Movements.  — 
There  are  slow  athetotic  movements  of 
the  right  hand  and  foot,  more  marked  in 
the  hand. 

Reflexes.  Deep. — The  biceps,  triceps 
and  radials  are  rather  shght  and  are  equal, 
except  possibly  the  latter.  The  suprapatel- 
lars,  patellars  and  Achilles  are  active 
and  equal  or  possibly  sHghtly  greater  on 
the  right.  There  are  no  periosteals. 

Superficial. — The  abdominals  are  all 
sUght  but  apparently  equal.  There  is  no 
Babinski  or  any  of  its  modifications. 

Muscle  Strength. — Rising  from  recum- 
bent to  sitting  position  is  normal.  There 
is  paresis  in  abduction  and  adduction  of 
the  right  thigh,  possibly  in  flexion  and 
extension  of  the  right  foot.  Flexion  and 


extension  of  the  legs  are  normal.  Athetotic 
remissions  in  resistance  to  passive  move- 
ments were  noted  on  the  right.  Extension 
of  the  thighs  seems  good.  She  camiot  hold 
the  right  fingers  extended  and  adducted 
or  adduct  the  right  hand.  Strength  here  is 
good  otherwise.  Flexion  and  extension  of 
the  arms  are  good;  rotation,  both  supina- 
tion and  pronation,  weak. 

Muscle  Status. — There  is  an  atrophy  of 
the  right  leg  and  foot.  The  right  leg  is 
harder  than  the  left. 

Abnormal  Associated  Movements. — While 
drawing  up  the  legs  against  resistance  she 
dorsiflexes  the  left  foot  and  plantar-flexes 
the  right  foot,  sometimes  adducting  the 
right  foot.  There  is  a  tendency  to  pronation 
and  palmar-flexion  of  the  right  arm  and 
hand. 

General  Sensory.  Touch. — Acuitj^  is 
normal.  Discrimination  is  good  on  the 
second  finger  tips.  \"ibrator3^  is  normal. 
Aluscle-tendon  is  probably  normal.  Stereog- 
nosis  is  fair. 

Cranial  Nerves.  Optic. — The  fimdi  are 
normal.  The  pupils  react  well  to  Hght. 
There  is  a  concomitant  convergent  strabis- 
mus with  h\-peropia.  No  nystagmus. 

Facial. — She  has  difficultj^  in  holding 
her  eyes  shut.  There  is  an  asymmetry  of 
the  face,  but  the  lower  facial  movements 
are  normal. 

Hypoglossus. — The  position  and  move- 
ments of  the  tongue  are  normal. 

]Mental  Status. — The  following  con- 
densed report  was  furnished  by  ]Miss  Louise 
E.  PoiiU:  12-12-1918.  Borough  ^I.  Public 
School  132.  Age  II  years  two  months. 
jNIental  age  six  years  six  months.  Intelli- 
gence quotient  58+  (Stanford  Revision 
of  Binet  tests).  Mental  defective  of  middle 
grade.  The  basal  age  is  six  years  and  bal- 
ance of  powers  is  fairly  equal.  Performance 
tests  are  probably  difficult  for  her  on  ac- 
count of  neurological  defect.  She  is  left- 
handed.  Progress  in  imgraded  class  is 
slow. 
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CASE  VIII.  F.  P.  (23325),  male,  age 
eight  years.  Date  of  first  examination, 
Dec.  II,  191 8.  Examined  by  Drs.  Oliver 
S.  Strong  and  John  Nolan. 

History.  Present  Illness. — The  com- 
plaint is  that  he  is  very  nervous  and  that 
he  is  backward.  He  has  always  been  so. 
His  joints  were  very  loose  up  to  six  years 
of  age.  He  tired  easily.  He  complains  now 
of  getting  tired  easily,  nevertheless  he 
runs  about  all  day.  "His  legs  hurt,"  he 
says.  He  plays  with  boys  of  the  same  age. 
He  does  not  quarrel;  is  afraid.  He  cries 
easily  and  is  excitable. 

He  complains  of  headache  about  once 
a  week.  This  is  relieved  by  catharsis  and 
does  not  last  long.  There  is  no  vomiting. 

Previous  History.  Birth. — He  was  a 
full  term  baby ;  the  labor  was  prolonged  and 
instruments  were  used.  There  was  no 
asphyxia.  No  indications  of  lues.  He  was 
bom  with  a  supernumerary,  ectopic  eye- 
lash, consisting  of  a  small  tuft  of  hairs  on 
the  right  upper  lid. 

Development. — He  was  breast-fed.  The 
first  teeth  appeared  at  eight  months.  He 
began  to  walk  and  talk  at  twenty  months. 
He  entered  kindergarten  at  five  years 
and  regular  school  at  seven.  He  reached 
iB  and  was  transferred  to  ungraded  class 
for  observation. 

General  Physiological  Status,  etc. — He 
sleeps  and  eats  well.  There  is  no  inconti- 
nence and  no  nocturnal  enuresis. 

Diseases,  Injuries,  etc. — There  is  no 
history  of  injuries.  Adenoids  and  tonsils 
were  removed  at  six  years.  There  were 
no  convulsions.  He  sometimes  vomits 
when  terrified,  as,  for  example,  by  the  sight 
of  blood.  He  had  chicken-pox  last  January 
and  measles  last  May. 

Family  History. — There  were  no  mis- 
carriages or  stilbirths.  The  mother's  first 
pregnancy  was  the  patient;  the  second,  a 
girl  of  five  years,  healthy  and  bright, 
without  motor  disturbances;  the  third, 
a  child  of  three  years  also  bright  and  with- 
out   motor    disturbances.    The    girl    has 


some  hyperextensibility  of  arms  and  fingers 
and  slight  reflexes.  The  parents  are  living 
and  in  good  health. 

Voluntary  Motor  System  (coopera- 
tion poor) . — Coordination  was  found  to  be 
good  as  far  as  could  be  tested.  No  abnormal 
involuntary  movements  were  noted  oat..- 
side  of  a  general  restlessness. 

Repexes. — No  deep  reflexes  can  be  elici- 
ted, and  the  abdominals  only  with  diffi- 
culty. There  is  a  doubtful  Babinski  on 
the  left;  no  modifications  of  the  Babinski 
are  present. 

Muscle  Strength. — Poor  cooperation  pre- 
vented careful  testing.  There  is  apparently 
some  weakness  of  the  upper  extremities. 

Muscle  Status. — There  is  hyperextensi- 
bility at  the  elbows,  less  elsewhere. 

General  Sensory. — This  could  not 
be  well  tested.  Pain  is  present  and  muscle- 
tendon  sense  was  found  to  be  present  in 
the  big  toes. 

Cranial  Nerves.  Optic. — The  fundi  are 
normal.  The  pupils  react  well  to  light. 
The  eyes  are  quite  prominent.  The  eye 
movements  are  normal. 

Facial. — The  facial  movements  are  nor- 
mal but  there  is  poor  control. 

Mental  Status. — The  following  con- 
densed report  was  furnished  by  Miss  E. 
Keller:  This  child  is  chronologically  seven 
and  a  half  years,  mentally  about  five 
years  old.  His  powers  of  discrimination 
and  concentration  are  poor.  He  is  eye- 
minded,  and  through  visual  memory  takes 
in  number  and  form  and  retains  it.  He 
shows  no  judgment  or  reason  in  simple 
concrete  problems.  Recommended  that  he 
stay  for  the  present  in  i  A  or  B  if  the  school 
is  willing  to  retain  him. 

The  following  condensed  report  was 
furnished  by  Miss  Louise  E.  Poull:  12-5-18. 
Borough  Bk.  Public  School  123.  Age 
eight  years  five  months.  iB  grade.  Mental 
age  four  years  eight  months  (Stanford 
Revision  of  Binet  tests).  Intelligence  quo- 
tient   55 -|-.    Mental    test    shows    marked 
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asymmetry  of  function.  Power  of  concen- 
tration is  probably  not  above  the  fourth 
year.  Attention  is  distractible.  He  shows 
poor  discrimination  of  form,  but  is  able  to 
follow  simple  directions  in  manual  work. 
Practical  social  comprehension  and  orien- 
tation are  about  the  fifth  year.  School 
History:  Has  been  two  terms  in  lA  and 
attainment  at  present  is  not  above  that 
grade.  Cries  frequently  but  is  not  vicious. 
Attendance  has  been  irregular  on  account 
of  sickness.  A  re-test  is  recommended  if 
physical  conditions  can  be  improved. 

Laboratory  Tests.  —  Blood  Wasser- 
mann  negative.  Spinal  fluid.  Cells  o; 
globulin,  a  trace;  Wassermann  o  to  2.0; 
colloidal  gold  0000000000. 

All  of  the  preceding  cases,  in  the  opinion 
of  the  writer,  have  some  defect  of  the 
cerebral  hemispheres,  including  the  basal 
ganglia;  and  it  is  doubtful  if  any  of  them 
have  defects  elsewhere  in  the  central 
nervous  system,  though  these  cannot  be 
certainly  excluded.  These  defects,  however, 
with  our  present  imperfect  knowledge  of 
cerebral  mechanisms  of  movement — and 
mentality — cannot  be  accurately  localized, 
and  the  writer  will  simply  point  out  what 
appear  to  him  to  be  points  of  especial 
interest. 

Case  I  presents  a  lack  of  development 
of  the  mechanisms  for  skilled  acts,  includ- 
ing such  fundamental  acts  as  standing 
and  walking.  These,  as  far  as  they  can  be 
performed,  are  done  in  a  way  apparently 
indistinguishable  from  an  infant  who  is 
learning  to  stand  and  walk.  There  appears 
to  be  no  outstanding  single  defect  of  any 
kind,  and  probably  the  best  character- 
ization of  the  picture  would  be  to  call  it 
a  dyspraxia,  not,  however,  in  the  sense  of 
a  distiu-bance  of  a  praxis  already  acquired. 
The  uncertainty  of  standing  and  gait 
present  a  picture  rather  more  like  an 
ataxia;  but  while  such  a  point  can  hardly 
be  settled  by  observation,  it  seems  more 
probable  that  there  is  no  real  lack  of 
sensation,    including   deep   sensation,   but 


more  of  the  associative  cerebral  mechan- 
isms which  build  them  into  definitely 
acquired  acts. 

Case  II  presents  a  mental  defect  which 
is,  perhaps,  of  no  special  interest  in  itself 
except  as  showing  that  the  pallium  is 
involved.  Besides  this,  however,  there  are 
an  unsteadiness  of  gait,  not  very  marked, 
and  a  general  awkwardness  in  the  per- 
formance of  other  acts.  Although  the 
patient  is  mentally  defective  she  is  never- 
theless mentally  nine  years  of  age,  an  age 
long  past  that  at  which  such  acts  should 
be  perfectly  performed.  The  dysbasia  and 
dyspraxia,  if  we  can  call  them  such,  are 
then  outstanding  features  and  not  simply 
a  part  of  the  general  mental  defect.  In 
accounting  for  this  an  important  factor 
must  be  taken  into  account,  the  presence 
of  chorea.  There  is  a  history  of  chorea 
and  there  are  at  present  apparently  some 
remnants  of  this  trouble.  The  slight  chorea 
present  now  does  not  seem  to  be  a  cause 
of  the  dysbasia,  etc.,  but  the  question 
arises  whether  a  more  severe  and  pro- 
tracted chorea  earlier  in  life  might  not  have 
interfered  with  the  child's  acquisition 
of  an  eupraxis.  In  a  true  dyspraxia,  the 
child's  associative  cerebral  apparatus  would 
be  defective.  A  chorea,  however,  is  prob- 
ably a  disturbance  of  principal  or  acces- 
sory efferent  paths,  or  both,  preventing 
the  performance.  This  would  not  materially 
affect  the  praxis  mechanism  if  occurring 
in  an  individual  who  had  already  acquired 
an  eupraxis,  but  might  if  occurring  at  an 
early  age  before  this  acquisition  had  taken 
place.  The  impression  one  gets  from  the 
patient  is  rather  against  the  chorea  ac- 
counting here  for  the  awkwardness ;  and 
this  explanation  is  further  invalidated  by 
the  findings  in  Case  VI,  where  permanent 
chorea  does  not  seem  to  have  produced 
such  an  effect. 

Case  III. — This  case  presents  points 
of  etiological  interest  also,  i.e.,  the  history 
of  repeated  convulsive  seizures  terminating 
in  a  hemiplegia,  since  which  the  attacks 
have  ceased  and  the  patient  seems  changed 
in  disposition.  There  is  also  the  interesting 
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history  of  convulsions  in  other  members 
of  the  family.  The  remnants  of  the  hemi- 
plegia are  still  seen  in  the  alterations  of 
the  reflexes  already  described,  in  certain 
pareses,  and  atrophy,  involving  especially 
the  distal  portions  of  the  right  hand  and 
foot,  and  certain  other  peculiarities  of 
these  two  members.  It  seems  probable 
that  the  mental  defect,  convulsions  and 
hemiplegia,  are  all  due  to  the  same  patho- 
logic process. 

The'  peculiarities  shown  by  the  right 
hand,  the  apparent  astereognosis  and  par- 
ticularly the  interpretation  of  the  move- 
ments it  exhibits  while  performing  coordi- 
nation tests  appear  especially  interesting. 
These  movements  present  quite  an  ataxic 
appearance.  When  the  hand  and  fingers, 
however,  are  extended,  they  show  a  move- 
ment which  may  perhaps  be  characterized 
as  choreo-athetotic,  though  they  are  more 
choreiform  than  athetotic  in  character. 
These  movements  are  not  very  marked, 
and  the  question  arises  whether  there  is 
any  true  ataxia.  If  there  is,  we  would 
expect  to  find  in  this  case  a  defect  in  mus- 
cle-tendon sense.  There  were  some  indi- 
cations of  a  slight  defect  here,  but  the  case 
was  hardly  examined  often  enough  to  make 
sure  of  this  point;  and  it  must  be  remem- 
bered that  a  hand  that  is  used  little  may 
show  a  sUght  apparent  loss  in  this  respect. 
The  question  as  to  the  presence  of  a  true 
astereognosis  is,  of  cotirse,  closely  asso- 
ciated with  the  above.  The  loss  in  ability 
to  identify  objects  placed  in  the  right  hand 
was  quite  marked,  but  the  patient  did  not 
handle  the  objects  well,  especially  with  the 
fingers,  and  identified  them  better  when 
they  were  placed  between  the  finger  tips. 
Larger  objects,  not  requiring  so  much 
manipulation  with  the  fingers  for  identi- 
fication, were  identified  better.  Touch  dis- 
crimination was  normal  or  nearly  so.  It 
would  seem  then  that  with  a  slight  sensory 
defect,  paresis,  and  a  lack  of  use  of  the 
hand  due  to  the  above  and  to  the  abnormal 
involuntary  movements,  and  resulting  in 
practically  a  dyspraxic  condition,  there 
would  hardly  be  any  true  astereognosis, 


the  apparent  agnosia  being  explained  by 
the  above  defects.  The  interpretation  of 
such  phenomena  is  admittedly  difficult, 
and  it  is  hoped  that  a  further  study  can 
be  made  of  this  case. 

Whether  the  lesion  is  cortical,  or  sub- 
cortical, or  located  lower  in  the  forebrain, 
depends  somewhat  upon  the  view  taken 
as  to  the  locations  of  lesions  producing 
abnormal  involuntary  movements,  espe- 
cially those  of  a  choreiform  character. 
The  history  of  convulsions  and  mental 
defect  proves,  especially  the  latter  of 
course,  a  pallial  lesion.  Whether  the 
presence  of  the  abnormal  involuntary 
movements  necessitates  the  postulation 
of  a  lower  lesion  as  well  is  perhaps  an 
open  question. 

Case  IV. — This  case  is  rather  similar 
to  Case  II.  The  suspicion  was  raised  here 
of  a  possible  early  Friedreich's  ataxia. 
The  pes  cavus  and  imsteadiness  with  some 
apparent  choreiform  movements  are  com- 
patible with  this  theory,  while  the  active 
deep  reflexes,  though  rather  against  it,  are 
not  incompatible.  The  suspicion  was  raised 
partly  by  the  mother's  statement  that  the 
unsteadiness,  or  giving  way  at  the  knees, 
had  only  been  noticed  lately.  Probably  at 
present  this  possibility  cannot  be  entirely 
excluded. 

An  interesting  point  has  already  been 
raised  in  the  history  of  this  case  in  connec- 
tion with  the  apparent  presence  of  the  Op- 
penheim  and  Gordon  signs.  The  pes  cavus 
on  the  right,  with  the  tendency  to  dorsi- 
flexion  of  the  great  toe,  seemed  to  give  a 
predisposition,  as  it  were,  to  such  a  reac- 
tion, which  view  was  apparently  confirmed 
by  a  diminished  tendency  for  the  Oppen- 
heim  to  appear  when  the  foot  was  held 
fiat  and  at  right  angles  to  the  leg.  This 
raises  the  further  question  as  to  what 
value  should  be  attached  to  the  sign  in 
such  a  case.  It  would  still  seem  to  have 
value,  because  it  must  be  remembered 
that  the  pes  cavus  and  associated  dorsi- 
flexion  of  the  toe  itself  have  much  the  same 
significance  as  the  various  Babinski  reac- 
tions. 
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A  similar  question  occurs  with  the  Babin- 
ski  so  frequently  elicited  in  athetosis.  The 
athetotic  movements  of  the  toes  often 
assume  the  typical  Babinski  position. 
Such  athetotic  movements  are  in  turn 
easily  elicited  or  increased  by  various 
stimuli,  especially,  as  associated  move- 
ments, by  muscular  effort  in  other  parts, 
but  also  by  cutaneous  stimulation;  yet, 
in  some  cases  at  least,  a  Babinski  may 
fail  to  be  elicited  by  plantar  stimulation 
when  care  is  taken  not  to  start  a  general 
athetotic  reaction.  Does  such  an  absence 
of  Babinski  tend  to  show  that  the  pyram- 
idal tract  has  not  been  involved?  No  one 
would  probably  take  this  position.  The 
explanation  of  the  Babinski  sign  is  proba- 
bly wrapped  up  in  the  larger  question  of 
the  mechanism  of  spasticity,  associated 
movements,  athetosis  and  chorea.  Two 
opposed  and  an  intermediate  view  may  be 
taken  as  to  the  two  latter  phenomena: 
they  may  be  produced  by  a  lesion  of  the 
pyramidal  system,  by  a  lesion  of  an  extra- 
pyramidal system,  or  systems,  or  by  both. 
The  resemblance  between  choreo-athetosis 
and  infantile  movements  which  later  are 
replaced  by  or  modified  into  the  more 
definite  acts  presumably  principally  car- 
ried out  by  the  later  developing  pyramidal 
system,  the  close  connection  between 
choreo-athetosis,  especially  athetosis  and 
upper  motor  neuron  paralysis,  and  the 
greater  liability  for  the  postparalytic 
athetosis  to  appear  in  infantile  paralyses 
where  presumably  the  infantile  movements 
have  not  been  so  completely  replaced  by 
the  acquired  movements, — all  favor  the 
first  view,  which  would  place  the  perform- 
ance of  these  movements  upon  extra- 
pyramidal mechanisms.  The  movements 
in  question  are  also  allied  to  or  a  part  of 
the  emotional  reactions  and  pain  reactions 
of  a  more  generalized,  unsystematized  and 
convulsive  character  than  the  skilled  acts, 
speech,  etc.;  and  in  pseudobulbar  palsy 
we  sometimes  see  a  dissociation  between 
these  two  categories.  The  Babinski  reac- 
tion would  be  a  part  of  these  reactions,  and 
might,  according  to  such  a  view,  be  a  part 


or  a  vestige  of  these  extra-pyramidal  reac- 
tions, and  the  same  would  apply  to  the 
abnormal  associated  movements. 

The  prevalent  view,  however,  at  present, 
is  hardly  the  above  view,  but  rather  that 
athetosis,  etc.,  is  produced  by  lesions  of 
the  extra-pyramidal  system  or  systems. 
This  view  is  supported  by  the  occurrence 
of  choreo-athetosis  in  non-pyramidal  le- 
sions (e.g.,  the  superior  cerebellar  pedun- 
cle), and  by  the  disappearance  of  normal 
associated  movements  in  paralysis  agitans 
where  the  lesion  certainly  does  not  appear 
to  be  pyramidal.  Those  who  would  uphold 
this  view,  however,  do  not  always  seem 
to  bear  in  mind  that  if  rigidly  adhered  to 
it  would  place  athetosis,  etc.,  in  the  cate- 
gory of  pyramidal  movements,  which  would 
hardly  be  acceptable. 

The  third  view,  attributing  the  abnor- 
mal movements  to  a  partial  lesion  of  the 
pyramidal  system  or  a  partial  lesion  of  both 
pyramidal  and  extra-pyramidal  mechan- 
isms, removes  some  of  these  objections  as 
well  as  one  objection  to  the  first  view 
not  mentioned,  i.e.,  that,  according  to  it, 
the  extra-pyramidal  system  would  be 
functionless  or  play  no  part  in  the  perform- 
ance of  a  skilled  act.  It  may  be  pointed 
out  here  that  the  spasticity  seen  in  upper 
motor  neuron  paralysis  involves  the  mus- 
cles not  paralyzed  or  only  incompletely 
paralyzed,  not  those  completely  paralyzed, 
according  to  Lewandowsky.  A  still  greater 
diminution  of  paralysis — and  spasticity — 
might  give  rise  to  an  athetosis;  in  fact,  the 
athetosis  may  be  practically  movements 
of  unequally  spastic  parts.  The  great  bulk, 
perhaps  all,  of  the  cases  with  athetosis,  etc., 
appear  in  a  general  way  to  have  lesions 
which  might  interfere  with  intra-cortical 
and  cortico-thalamus-striate  associations. 
The  choreiform  element  is  possibly  furnished 
by  the  cerebellar  component  present  in  the 
forebrain,  though  in  the  latter  case  we  are 
again  confronted  with  the  fact  that  appar- 
ently a  lesion  of  a  cerebellar  connection 
produces  choreiform  movements.  Only 
further  careful  clinical  examinations, 
coupled  with  minute  postmortem  studies, 
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can  clear  up  such  problems ;  but  there  may 
be  some  advantage  in  making  the  problems 
involved  clearer  by  previous  discussions 
of  a  more  theoretical  nature. 

Cases  V  and  VI. — These  cases  resemble 
each  other  in  having  what  would  appear 
to  be  a  congenital  chorea;  at  least  accords 
ing  to  the  anamnesis  they  have  always 
had  choreiform  movements.  The  cerebral 
character  of  the  lesion  in  V  is  shown  by  the 
mental  defect,  and  its  probable  affinity 
with  a  Little's  diplegia  by  the  hypertonus 
(not  marked)  and  by  the  increased  deep 
reflexes  of  the  lower  extremities.  The  ab- 
normal positions  of  the  back  and  shoulders 
are  not  improbably  associated  with  the 
neurological  defects,  and  are  similar  (but 
less  pronounced)  to  those  exhibited  by 
another  case  seen  in  the  clinic  recently 
where  there  was  also  the  dislocation  of  the 
hips  occurring  occasionally  in  such  cases. 
Possibly  such  a  deformity  may  be  to  a 
certain  degree  produced  by  a  partial 
atonic-astatic  cerebral  infantile  palsy  of 
Foerster. 

In  Case  VI  there  was  no  mental  defect 
and  no  deformity ;  but  even  here  there  was 
some  hypertonus  and  hyperreflexia  of  the 
lower  extremities. 

The  outstanding  feature  of  the  two  cases 
is  the  chorea,  and  there  can  be  but  little 
doubt  that  we  are  dealing  here,  not  with 
a  chorea  minor,  but  with  a  symptomatic 
or  postparalytic  (or  paraparalytic?)  chorea 
such  as  also  occurs  after  infantile  hemiple- 
gias. Neither  patient  appears  to  have  had 
a  history  of  paralysis,  hence  the  term 
paraparalytic  suggested  above.  The  chorea 
does  not  appear  to  have  interfered  with 
the  development  of  a  good  praxis  in  case 
VI,  if  the  interference  by  the  choreiform 
movements  be  dedvicted  from  the  pic- 
ture. 

It  is  interesting  to  note  that  Case  VI 
has  a  sister  of  14  years  in  Vineland.  It  is 


stated  that  she  cannot  walk  well  and 
cannot  talk,  also  that  she  is  feeble-minded. 
One  cannot  help  wondering  if  the  latter 
statement  is  true  and  whether  she  may  not 
have  simply  a  severe  chorea. 

The  frequency  of  chorea  of  this  type  in 
children,  especially  those  who  are  mentally 
defective  or  belong  to  the  cerebral  infantile 
palsy  group,  appears  to  be  underestimated 
by  writers,  sometimes  not  being  mentioned 
among  the  various  types  of  chorea.  It 
would  be  of  interest  to  observe  a  case  in 
which  this  occurred  very  early  in  life,  and 
to  note  whether  the  chorea  was  simply  a 
retention  of  the  infantile  movements.  It 
will  be  noted,  however,  that  in  Case  I  there 
is  no  very  marked  choreiform  effect  in 
his  movements. 

Case  VII. — This  is  quite  a  typical 
case  of  infantile  hemiplegia  with  spasm 
and  athetosis.  As  seems  to  be  almost  the 
rule  in  these  "palsies,"  the  palsy  is  not 
very  great. 

An  interesting  point  in  this  case  is  the 
slight  change  in  the  reflexes,  the  deep 
reflexes  of  the  upper  extremities  being 
slight  on  both  sides  and  those  of  the 
lower  not  especially  active,  and  there 
being  no  marked  inequality.  Besides  this, 
there  was  no  Babinski  and  none  of  its 
modifications. 

Case  VIII. — The  interesting  featiire  of 
this  case,  aside  from  an  interesting  mental 
picture,  is  the  almost  complete  areflexia, 
the  deep  reflexes  being  absent  and  the 
abdominal  reflexes  very  slight.  The  boy's 
past  history  seems  to  show  an  atony,  but 
at  present  this  is  not  marked.  One  can 
hardly  invoke  Foerster's  atonic-astatic 
cerebral  palsy  here  because  in  the  Foerster 
palsy  the  deep  reflexes  are  intact  in  spite 
of  the  atony.  It  is  rather  difficult  to  account 
for  this  condition,  though  similar  observa- 
tions have  been  made  before  on  cases  fall- 
ing within  this  general  group. 


THE  RESULTS  OF  OPERATION  IN  A  CASE  OF 
MENINGO'ENCEPHALITIS 

BY    NORMAN    SHARPE,    M.D. 
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Patient:  S.  D.;  age  four  years;  male. 
History,  meningo-encephalitis  with  epi- 
lepsy. The  patient  is  the  second  of  three 
children;  the  other  two  are  living  and 
well.  There  were  no  miscarriages.  Labor 
was  not  difficult.  No  instruments.  The 
patient  was  weU  and  an  apparently  nor- 
mal child  untn  he  was  one  year  old.  At 
that  time  he  walked  and  talked  a  little. 
When  thirteen  months  old  he  had  an  ill- 
ness with  high  fever  and  convulsions,  and 
lay,  at  times,  with  retracted  head  and  eyes 
drawn  to  one  side.  The  ntunber  and  dura- 
tion of  convulsions  not  remembered.  The 
child  has  not  talked  since  that  illness. 
He  walks  now,  but  stumbles  and  falls 
often.  When  three  and  a  half  years  old, 
he  began  to  have  convulsions,  general  in 
character,  with  loss  of  consciousness.  At- 
tacks now  come  on,  fotir  or  five  a  day. 
He  does  not  pay  attention,  is  bad  tempered 
and  destructive.  He  was  examined  in  a 
neurological  clinic  and  pronoimced  an 
idiot,  with  mild  hydrocephalus. 

Examination  made  April  27,  1916,  re- 
reported  a  fairly  well  developed  child  with 
rather  large  head,  wild-eyed  and  tossing 
about,  having  to  be  restrained  in  bed, 
alternately  laughing  and  screaming.  At 
first  glance,  the  diagnosis  of  idiocy  seems 
justified,  but  closer  examination  shows 
that  he  can  understand  and  will  obey 
commands  if  his  attention  is  secured. 
The  reflexes  are  normal  and  equal.  There 
is  no  spasticity  and  no  Babrnski.  Aside  from 
his  behavior,  there  were  no  stigmata  of 
idiocy  found.  The . Wassermann  was  nega- 
tive. Fundi — discs  were  of  normal  appear- 
ance but  veins  were  large  and  distended. 
The  head  was  of  mild  external  hydro- 
cephalic type.  Lumbar  puncture  showed 
fluid  under  pressure.  It  was  decided  to 
operate,  ■with  the  view  of  relieving  this 
increased  and  abnormal  pressure. 


Operation  May  i,  1916 

Right  sub-temporal  decompression.  An 
area  of  bone  2}4"  x  2"  removed  under 
the  temporal  muscle  on  right  side.  Dura 
ver}^  thick  and  vascular.  On  incising  diu-a 
fluid  spurted  2",  and  there  was  much  sub- 
dural fluid  present,  though  not  sufficient 
to  justify  a  diagnosis  of  external  hydro- 
cephalus. The  arachnoid  was  thickened  and 
sHghtly  grayish  around  the  vessels. 

Post-operative  Notes. — Day  after  opera- 
tion  child  is   qmet   and  his   attention  is 
easily  secured.  One  week  later,  child  much 
quieter,  out  of  bed,  feeds  self  and  tries  to' 
talk. 

Child  discharged  in  two  weeks.  Mother 
says  he  is  quieter  and  better  behaved  than 
for  years. 

Bulging  of  wound  present  and  decom- 
pression on  opposite  side  advised  later. 

Three  weeks  later.  Thirteen  attacks 
since  operation,  but  they  are  milder,  in- 
volving only  the  head  with  no  jerking  of 
limbs. 

In  the  following  month  had  no  attacks. 
Is  much  better  and  quieter  than  before 
operation,  but  stiU  far  from  normal.  Opera- 
tion woimd  still  bulges  and  second  opera- 
tion advised. 

Second  Operation  June  15,  19 16. 

Left  sub-temporal  decompression.  Much 
fluid  found  under  pressure.  Appearance 
and  condition  of  cortex  same  as  at  previous 
operation. 

One  month  later,  child  has  begun  to  talk, 
is  much  better  behaved ;  has  had  no  attacks 
since  operation,  and  is  not  as  nervous  and 
timid  as  before. 

Six  months  later,  he  had  one  general 
conviilsion,  the  first  since  the  second  opera- 
tion. He  is  talking  better,  feeds  himself, 
imderstands  and  obeys  commands,  but  is 
wild  and  unruly  at  times. 
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During  the  following  year  he  steadily 
improved  in  behavior  and  mental  develop- 
ment, though  noisy  and  restless  at  times. 
The  attacks  returned  in  the  early  part  of 
IQ17  and  continued  throughout  the  year, 
mild  in  character  and  occurring  about  once 
a  week.  He  disappeared  from  observation 
and  was  not  seen  until  January  8,  1919, 
when  he  came  to  the  clinic.  He  was  so 
much  changed  for  the  better  that  he  seemed 
another  person.  His  restlessness  was  only 
slight,  he  was  self-conscious,  talked  readily, 
could  count,  and  identify  money,  etc. 
He  is  now  nearly  seven  years  old,  and  has 
had  no  convulsions  for  the  past  ten  months. 

The  most  important  point  in  this  case, 
second  only  to  the  remarkable  improve- 
ment following  operation,  is  that  it  was 
a  condition  usually  considered  not  amena- 
ble to  operation — meningo-encephalitis.  In 
spastic  birth  palsy,  due  to  hemorrhage  in 
the  brain  cortex  at  labor,  in  a  certain 
proportion  of  the  cases  there  is  an  inflam- 
matory reaction  in  the  meninges  with 
consequent  retention  of  fluid  and  an  ab- 
normal increase  of  pressure  within  the 
cranium  which  may  persist  for  years  and 
permanently  impair  the  child's  physical 
and  mental  development.  Whether  this 
abnormal  pressure  is  present  or  not,  is 
readily  ascertainable  by  ophthalmoscopic 
examination  of  the  fundus  of  the  eye  and  by 
the  use  of  the  spinal  mercurial  manometer 
at  lumbar  puncture.  In  those  cases  in 
which  increased  pressure  is  found  (between 
20  and  30  per  cent  of  all  cases  of  birth 
injury)  it  has  been  well  established  in  the 
last  few  years  that  a  decompression  opera- 
tion will  be  followed  by  definite  and  at 
times  remarkable  physical  and  mental 
improvement.  But  the  child  just  reported 
was  definitely  not  a  case  of  birth  injury. 
He  was  normal  during  the  first  year,  had 
begun  to  walk  and  talk  at  12  months,  and 
at  the  13th  month  there  is  a  definite  and 
clear  history  of  "brain  fever,"  with  re- 
tracted head  and  convulsions — a  meningo- 


encephalitis. The  patient  did  not  walk  again 
until  three  years  old,  and  then  badly,  and 
did  not  regain  speech  until  after  operation. 

As  stated  above,  from  the  pathology 
of  the  condition,  we  have  not  considered 
meningo-encephalitis  susceptible  of  bene- 
fit by  operation.  This  was  due  to  the  fact 
that  in  a  rather  extensive  series  of  cases 
examined,  we  found  increased  intracranial 
pressure  in  but  comparatively  few  in- 
stances, and  in  some  of  those  the  mental 
impairment  was  so  extreme  that  operation 
was  not  considered.  Naturally,  had  not 
evidences  of  abnormal  intracranial  pres- 
stu-e  been  found  in  this  case,  operation 
would  not  have  been  done.  If  signs  of 
increased  pressure  are  lacking,  cranial  de- 
compression is  useless  and  will  do  no 
good. 

While  it  is  unwise  to  attempt  to  deduce 
too  much  from  a  single  case,  this  one  should 
serve  to  stimulate  doubt  as  to  whether  we 
have  not  been  too  prone  to  consider  all 
cases  of  meningo-encephalitis  irremediable. 
Though  I  can  give  no  approximate  per- 
centage of  these  cases  that  might  be  bene- 
fited by  operation,  I  would  consider  it 
from  observation  to  be  far  smaller  than 
that  of  spastic  birth  palsies  due  to  hemor- 
rhage which,  as  stated  above,  is  between 
20  and  30  per  cent  of  all  cases  of  cranial 
birth  injuries. 

The  two  facts  in  this  case  to  be  empha- 
sized are: 

1.  That  it  is  unwise  to  diagnose  idiocy 
without  a  complete  and  thorough  use  of 
all  available  methods  of  examination. 

2.  That  in  certain  selected  cases  of 
meningo-encephalitis  showing  definite  signs 
of  increased  intracranial  pressure,  opera- 
tion may  be  followed  by  definite  and  even 
remarkable  improvement.  In  this  case  the 
improvement  indicates  that  the  disease  pro- 
cess had  attacked  chiefly  the  membranes, 
and  had  only  slightly  aft'ected  the  nerve 
tissues;  and  the  symptoms  were  largely 
due  to  the  increase  in  intracranial  pressure. 
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The  stud}^  of  what  might,  for  want  of  a 
better  term,  be  called  the  mechanism  of 
the  groups  of  symptom-complexes  classi- 
fied imder  the  terms  trophic  and  vaso- 
motor neurosis,  presents  a  problem  for 
determination.  These  manifestations  are 
not  receiving  the  attention  they  deserve, 
partly  perhaps  because  of  their  complexity, 
and  partly  by  reason  of  the  fact  that  their 
manifestations  are  often  associated  with 
diseases  in  which  the  vasomotor  and 
trophic  symptoms  are  but  a  part.  As  a 
matter  of  fact,  trophonetrroses  and  vaso- 
motor neuroses  are  probably  not  entities 
at  all,  and  the  clinical  elements  might  best 
be  studied  as  they  appear  in  the  course 
of  the  various  lesions  of  the  central, 
peripheral  and  autonomic  nervous  system 
and  of  the  endocrine  organization. 

There  is  such  a  striking  similarity  in 
the  clinical  manifestations  of  some  of  the 
so-called  trophonevuoses,  as  entities  to 
symptoms  of  central  origin,  that  we  can 
scarcely  doubt  the  same  mechanism  ob- 
tains. Observe  the  changes  in  the  cutaneous 
and  subcutaneous  tissues  in  scleroderma, 
symmetrical  gangrene,  trophedema,  per- 
sistent hereditary  edema  (Mikoy's  dis- 
ease), m3rxedema,  etc.  Compare  the  simi- 
larity in  the  trophic  changes  of  the  osseous 
system  seen  in  tabes,  syringomyelia,  polio- 
myelitis, the  arthritides,  muscular  dys- 
trophies, etc. ;  the  manifestations  suggest 
a  common  mechanism.  In  the  same  way 
vasomotor  phenomena,  though  appearing 
under  quite  dissimilar  circumstances,  pre- 
sent a  more  or  less  uniform  picture — the 
analogous  vasomotor  changes  in  organic 
cerebral  lesions  and  those  of  purely  psychic 
or  fimctional  origin.  The  pallor,  cyanosis, 
redness,  depending  upon  vasodilator  and 
vasoconstrictor  influences,  like  the  trophic 
symptoms,  appear  in  diseases  of  central 
localization  as  well  as  in  peripheral  nerve 


and  sympathetic  nerve  lesions.  This  points 
to  a  common  origin,  a  fundamental  in- 
fluence. The  dependence  of  vasomotor 
and  trophic  symptoms  upon  the  autonomic 
system,  the  relationship  of  the  latter  to 
endocrine  function,  and  the  influence  of 
both  upon  the  vasomotor  and  trophic 
centers  within  the  nervous  sj^stem,  are 
worthy  of  critical  study. 

Clinical  observation  justifies  our  recog- 
nition of  vasomotor  and  trophic  centers 
in  the  central  nervous  system.  We  may  be 
reasonably  certain  that  these  centers  are 
serially  represented  within  the  cord  and 
doubtless,  too,  uithin  the  brain;  and  our 
observations  are  leading  to  the  conclusion 
that  there  are  higher  cerebral  centers  of 
vasomotor  and  trophic  control.  In  a  case 
of  tumor  of  the  brain  observed  by  us 
at  the  Montefiore  Hospital,  a  vasomotor 
paralysis  accompanied  a  transitory  hemi- 
paresis.  Another  case  of  brain  tumor  very 
recently  seen  at  this  hospital  showed 
extensive  decubitus  in  a  case  of  frontal 
lobe  glioma,  where  the  decubitus  was  not 
due  to  local  conditions.  In  many  cases  of 
lesion  within  the  central  nervous  system, 
the  vasomotor  symptoms  are  strikingly 
transitory.  In  a  case  of  tuberculoma  of  the 
corpora  mammillaria,  bj^  pressure  due  to 
the  growth  mechanically  affecting  the 
function  of  the  pituitary  gland,  a  striking 
featture  was  the  evanescence  of  the  vaso- 
motor symptoms.  There  was  at  times  a 
dift'use  redness,  with  local  rise  of  surface 
temperature,  now  of  one  and  again  of 
both  sides  of  the  face,  and  at  other  times 
there  occurred  a  peculiar  diffuse  cyanosis; 
often  a  marked  cyanosis  of  one  or  both 
lower  extremities,  quite  independent  of 
position,  was  observed  in  this  same  patient. 

A  cortical  center  for  control,  direct  or 
indirect,  of  the  secretory  function  of  the 
skin   is   probable   and   by   many   -miters 
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accepted.  In  organic  lesions  of  the  brain, 
anomalies  of  this  function  have  been 
reported  by  numerous  observers;  for  exam- 
ple, in  the  case  of  a  glioma  of  the  left 
frontal  lobe,  unilateral  hyperhidrosis  of 
the  right  half  of  the  face  was  described. 
Probably  this  function  has  "centers"  of 
control  throughout  the  various  levels  of 
the  cord.  Anomalies  of  this  secretory  and 
excretory  function  have  been,  of  course, 
repeatedly  described  in  peripheral  nerve 
injury,  and  the  sympathetic  fibers  were 
regarded  as  the  conveying  route. 

The  vasomotor  and  trophic  changes 
seen  in  cord  diseases,  such  as  tabes,  gliosis, 
etc.,  in  which  nutritional  modification 
of  the  bones,  nails,  hair  and  skin  are  deter- 
mined by  changes  within  the  central 
nervous  system,  find  analogy  in  changes 
seen  in  peripheral  nerve  injury.  Whether 
the  sympathetic  fibers,  the  motor  or  the 
sensory  nerves  themselves,  are  the  routes 
affected,  the  essential  control  is  probably 
through  the  ganglion  cells  of  the  spinal 
cord. 

The  fundamental  influence  of  the  ner- 
vous system  upon  the  vasomotor  and 
trophic  processes  is  further  suggested  by  a 
study  of  peripheral  nerve  injury  with 
secondary  peripheral  vascular  disturbance. 
Observations  in  the  world  war  will  doubt- 
less give  us  valuable  data.  Stopford  made 
a  careful  study  of  vascular  and  nerve 
tissue  of  an  amputated  leg.  The  patient 
was  a  man  of  23,  who  about  a  year  and  a 
half  before  the  amputation  had  received 
a  gun  shot  wound  in  the  thigh.  The 
author  concluded  from  his  studies  that 
the  endarteritis  found  in  the  distal  part 
of  the  amputated  member  was  secondary 
to  the  nerve  injury.  The  irritative  eft'ect 
of  the  peripheral  nerve  lesion  upon  the 
vascular  wall  results  in  changes  of  the 
blood  vessel,  and  a  narrowing  of  the  lumen 
follows.  Stopford  concludes  that  the  vas- 
cular changes  resulting  from  the  irritative 
nerve  lesion  are  in  part  the  cause  of  the 
trophic  manifestations.  He  makes  the  prac- 
tical deduction  that  prompt  relief  of  this 
irritation  is  imperative,  in  order  to  avoid 


such  painful  complications  as  thermalgia, 
acute  decubitus,  etc.  It  is  not  improbable 
that  Stopford  is  correct  in  assuming  nerv^e 
control  of  the  vessel  wall,  but  it  is  improb- 
able that  he  is  correct  in  assuming  that 
the  decubitus,  thermalgia,  etc.,  are  due 
chiefly  to  a  process  of  ischemia.  There 
are  many  other  observations,  some  al- 
ready related,  which  bespeak  a  process 
within  the  central  nervous  sj'stem  of  the 
nature  of  what  we  might  term  neurometa- 
bolic,  controlled  by  tropho-vasomotor  cen- 
ters. 

Girou,  in  an  article  in  La  Presse  Medi- 
cale,  14  Nov.,  1918,  p.  584  {Causalgies 
et  syndromes  douloureux  d'origine  syni- 
pathigue),  says  that  the  frequency  of 
woimds  of  the  peripheral  nervous  system 
during  the  war  has  drawn  attention  to 
the  physiolog3^  of  the  sympathetic  system 
and  to  the  various  clinical  featiu-es 
following  upon  its  lesions.  These  injuries, 
he  believes,  have  brought  out  especially 
the  dualism  of  this  system,  as  a  true  periph- 
eral nervous  system  and  as  a  sympathetic 
system.  "To  the  true  peripheral  nerves," 
he  continues,  "belong  voluntary  motor 
innervation  and  conscious  sensibility;  to 
the  sympathetic  system,  the  maintenance 
of  the  muscular  tonus,  or  at  any  rate  the 
muscular  tonus  of  Est ;  the  vasomotor  and 
trophic  innervation  of  the  various  tissues, 
and  probably  a  certain  unconscious  sensi- 
bility. Lesions  of  the  peripheral  nerves 
accordingly  manifest  themselves  by  paraly- 
ses and  by  sensory  disturbances,  anes- 
thesia, h^^po-  or  hyperesthesia,  pains; 
lesions  of  the  sympathetic  system,  by  con- 
tractiu-es,  trophic  and  circulator}'  dis- 
turbances. The  clinical  diagnosis  is  some- 
times much  less  simple  and  easy,  however, 
than  this  formula  would  seem  to  indicate. 
There  are  sensory  disturbances  which  are 
referable  to  circulatory  changes  due  to 
lesions  of  the  sympathetic  system:  the 
vasciilar  medium  which  surrounds  the 
sensitive  terminals  of  the  peripheral  nerves 
having  been  altered,  these  sensitive  ter- 
minals become  the  starting  point  of  pain- 
ful sensations.  It  is  imperative  to  distin- 
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guish  these  sensor\'  disturbances  from  those 
due  to  lesions  of  the  peripheral  nerves, 
especially  causalgias,  for  the  treatment 
is  altogether  different  in  the  two  cases; 
lesions  of  the  peripheral  nerves  require 
surgical  treatment  of  these  nerves,  whereas 
sympathetic  lesions  call  for  surgical  m.ea- 
sures  directed  against  these  lesions." 

Netu-otrophic  fibers  (sj-mpathetic)  doubt- 
less accompany  motor  or  sensory  fibers 
or  both.  It  is  quite  conceivable  that  the 
fibers  of  spinal  function  have  their  trophic 
centers  throughout  cord  levels,  and  are 
in  reaUty  the  source  of  trophism,  just  as 
the  anterior  horn  cell  is  the  seat  of  this 
function  in  preserving  muscle  integrity. 
The  variety  of  trophic  changes  in  periph- 
eral nerve  injury  is  indeed  striking,  and 
invites  study  and  interpretation.  In  addi- 
tion to  the  tisual  muscular  atrophies  from 
disuse  or  frorn  destruction  of  the  anterior 
horn  cell,  there  occur  bone  atrophies,  as 
shown  by  roentgenologic  examination;  va- 
rious skin  changes  of  trophic  nature,  such, 
for  example,  as  h^^perkeratosis ;  greater 
resistance  to  high  degrees  of  temperature; 
abnormal  growth  of  nails,  or  the  opposite 
condition  (onycholysis) ;  peculiar  furrow- 
ing of  the  nails,  anomahes  of  hair}'  growth, 
etc. 

In  this  connection,  observations  of  the 
vasomotor  and  trophic  changes  appearing 
in  the  course  of  such  entities  as  sclero- 
derma, offer  a  promising  field  for  com- 
parative study.  As  is  well  known,  this 
sj'mptom  complex  is  characterized  clini- 
cally by  a  change  primarily  in  the  normal 
structure  of  the  cutaneous  and  subcutan- 
eous tissues.  Most  varied  clinical  phenom- 
ena of  vasomotor  and  trophic  nature  may 
occirr  during  the  course  of  the  disease. 
The  affection  usually  begins  as  a  more  or 
less  diffuse  swelling  of  the  skin  and  its 
underlying  tissue,  a  kind  of  hard  edema, 
and  the  process  may,  as  in  the  case  here 
presented,  spread  over  the  entire  integu- 
ment. The  affected  areas  of  the  cutaneous 
mantle  assume  a  bro'wnish,  wood-hke 
consistence,  and  finally  become  immovable 
upon  the  parts   beneath;   the   skin  grows 


leather}-.  This  hide-brown  condition  may 
restrict  all  movements  affecting  tendons, 
soft  tissues  and  m.uscles;  the  limbs  may 
be  fixed  at  the  joints,  and  the  limitation 
of  movement  becomes  extreme,  as  in  our 
case.  The  first  or  hypertrophic  change 
"within  the  subcutaneous  tissue  may  be 
followed  by  atrophy,  and  it  is  this  atrophic 
stage  which  presents  the  hard,  indurated 
appearance,  in  some  cases  resulting  in 
extreme  atrophy  of  the  cutaneous  tissue 
with  its  parchment-like  feel.  The  cartil- 
ages of  the  ears,  nose  and  lids  may  become 
hardened;  and  I  have  observed,  as  in  the 
accompanying  case,  that  these  changes 
maj'  be  among  the  first  objective  findings. 
In  another  of  our  cases  at  the  Alontefiore 
hospital  the  process  was  confined  to  the 
soft  tissues  of  the  lower  extremities,  both 
being  symmetrically  affected.  The  meta- 
bolic changes  of  the  organism  may  affect 
the  hair  and  teeth;  in  the  case  presented 
it  is  to  be  observed  that  the  hair  of  the 
scalp  has  a  wire-like  consistence,  and  we 
are  told  that  previous  to  the  Ulness  the 
hair  was  of  a  fine  and  silky  texture.  The 
teeth  have  a  peculiar  luster,  are  thin  and 
almost  transparent.  Our  patient  appears 
like  a  wax  figiu-e,  the  entire  body  being 
fixed  within  its  parchment  envelope.  The 
scleras  have  a  peculiar  pink  hue,  and  give 
to  the  prominent  eyeballs  a  strange  mum- 
mj^-Uke  stare,  as  they  seem  to  protrude 
from  the  waxen  setting  of  the  head  and 
face.  The  sclerodactylism  here  shown 
represents  an  early  localization  of  the 
trophic  pathological  process.  Together  with 
the  cutaneous  sclerosis,  there  is  a  diminu- 
tion in  the  size  of  the  bones  of  the 
fingers  and  osseoarticular  changes  of  the 
phalanges,  with  partial  absorption  and 
ulceration.  The  nature  of  the  changes 
in  the  bones  as  revealed  by  the  roent- 
genological examination  shows  symmetry 
of  the  process,  and  is  such  as  to  suggest 
strongly  true  trophic  changes  of  central 
origin  analogous  to  those  found  where 
endocrine  influence  is  conceded.  The  pro- 
cess is,  as  a  rule,  not  painful.  Perhaps 
for  this  reason  and  because  of  the  charac- 
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teristic  ulcerative  changes  of  peripheral 
parts  with  osseous  absorption  and  changes 
of  the  skin  and  nails,  the  affection  at  once 
suggests  central  gUosis.  As  in  our  case, 
the  affected  fingers  are  often  contracted 
and  of  a  purplish  hue,  the  result  of  asphyxia 
not  infrequently  culminating  in  gangrene 
and  mutilation.  As  in  the  patient  pre- 
sented here,  the  wrists  may  become  fixed 


Fig.  I.  Showing  Vasomotor  and  Trophic  Ch.^nges 
IN  Peripheral  Parts  of  Extremities. 


by  a  kind  of  ankylosis  and  the  elbows 
held  flexed  by  the  sclerotic  process.  The 
muscular  atrophy  with  apparent  paresis 
is  due  to  the  contractures  of  the  skin. 

Scleroderma  has  been  associated  with 
facial  hemiatrophy,  with  Raynaud's  dis- 
ease, erv'thromelalgia  and  other  tropho- 
neuroses. Scleroderma  has  been  frequently 
observed  together  with  exophthalmic  goiter 


and  with  Addison's  disease.  The  anomalies 
of  pigmentation  of  the  skin  and  mucous 
membranes  so  often  noted  are  well  illus- 
trated in  our  patient,  in  whom  the  brown 
pigmentary  phenomenon  produces  a  copper 
colored  integument,  only  here  and  there 
showing  the  normal  hue.  Apparently  vis- 
ceral localization  of  the  pathological  scle- 
rotic process  sometimes  gives  rise  to  albu- 
minuria, paroxysms  of  diarrhea,  and  ir- 
regularity of  cardiac  action.  In  the  latter 
symptoms  we  have  suggestion  of  the  in- 
fluence of  the  autonomic  system.  Indeed, 
the  likelihood  of  endocrine  origin  of  the 
entire  process  has  much  to  suggest  it. 
Postmortem  findings  upon  victims  of 
scleroderma,  'n-ho  usually  succumb  to  some 
intercurrent  disease  or  to  cachexia,  have 
frequently  shown  pathological  changes 
in  the  ductless  glands,  especially  the  thy- 
roid and  suprarenal  glands.  The  presence 
of  varied  symptoms  of  dysfunction  of 
the  endocrine  glands  is  common  in  sclero- 
derma. A  case  of  exophthalmic  goiter  was 
reported  by  Marinesco  in  19 13,  and  is  of 
interest  in  this  connection  in  that  sclero- 
dermic patches  developed  after  treatment 
of  the  thyroid  by  x-ray;  pigmentation 
also  appeared.  The  action  of  the  sympa- 
thetic in  such  cases  is  clearly  suggested. 
Opotherapy  is  said  to  act  favorably  in 
scleroderma.  In  the  patient  we  are  pre- 
senting, thyroid  therapy  brought  marked 
improvement  for  a  time  early  in  the  course 
of  the  disease.  That  the  underlying  cause 
of  scleroderma  is  still  obscure  is  manifest 
from  the  various  theories  propounded  as  the 
factors  underlying  the  process.  Tropho-  and 
vasomotor-neuroses,  sympatheticotonia,  en- 
docrine, dysfunction,  etc.,  are  ■  all  given 
as  the  underlying  influence.  Brissaud  and 
others  would  seek  the  lesion  in  the  sym- 
pathetic system,  while  Bruns  would  place 
it  primarily  within  the  central  nervous 
system,  and  Cassirer.  and  Curschmann 
interpret  the  sclerodermic  process  as  a 
disease  of  the  vasomotor  and  trophic 
tracts  and  centers.  We  are  strongly  in- 
clined to  accept  the  latter  theory  as  the 
most  probable. 
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The  influence  of  trauma  in  determining 
the  activity  of  the  process  is  interesting. 
Many  cases  are  recorded  as  having  fol- 
lowed a  slight  injury.  One  of  our  patients 
at  the  Montefiore  Hospital  gave  the 
interesting  history''  that  the  ulcerative 
process  of  the  hand,  followed  by  sclero- 
dermic sj^mptoms,  was  directly  continuous 
with  a  local  infection  of  the  extremity. 
The  injurv'  was  the  result  of  a  prick  by  a 
needle.  This  association  of  a  secondary 
vasomotor  and  trophic  process  with  a 
primary^  infection  is  analogous  to  some  of 
the  cases  of  neuritis  with  secondarj^  vaso- 
motor changes  seen  in  infected  wounds  in 
the  war. 

The  case  presented  is  worthy  of  study. 
(Figs.  I  and  2.)  The  details  are  as  follows: 
The  patient  was  admitted  to  the  Montefiore 
Hospital  some  time  after  a  diagnosis  of  Ray- 
naud's disease  had  been  made  b}^  a  physi- 
cian. She  is  twenty-eight  years  old,  of  Aus- 
trian parentage.  Her  personal  history  pre- 
vious to  the  onset  of  her  present  illness  gives 
no  facts  bearing  upon  her  illness,  and  there 
is  no  hereditary  predisposition.  The  ilhiess 
causing  her  present  condition  began  at  the 
age  of  sixteen.  Without  prodromes,  the 
initial  symptoms,  rather  abrupt  in  onset, 
were  sweUing  and  redness,  shortly  after- 
wards attended  by  a  subjective  feeUng  of 
stiffness  in  the  toes  of  both  feet.  This 
was  followed  by  pain  in  the  parts.  Pro- 
gressive stiffness  of  the  smaller  joints  of 
the  feet,  more  or  less  synchronous  with 
a  feeling  of  tenseness  of  the  soft  tissue, 
soon  restricted  movement  in  these  parts  to 
a  degree  limiting  flexion  to  ver}^  slight 
movement.  AH  the  joints  and  adjacent 
soft  tissues  of  the  lower  extremities  rapidly 
became  similarly  involved.  The  lower 
Hmbs  felt  objectively  and  subjectively 
cold.  The  hands  became  involved  some 
three  months  later.  The  fingers  gradually 
stiffened  as  a  result  of  a  process  identical 
with  that  of  the  lower  extremities.  The 
aft'ection  of  the  fingers  suggested  an  atypi- 
cal Raynaud's  disease.  At  intervals  there 
occurred  paroxysms  of  digital  pallor  with 
pain  and  dj'sesthesia  in  the  distal  parts. 


The  blanching  in  the  attacks  was  followed 
by  congestion  and  cyanosis.  The  hands 
became  entirely  useless  by  reason  espe- 
cially of  growing  weakness  and  a  rapidly 
progressive  contracture  of  the  forearm 
flexors  and  a  tightening  with  tension  of  the 
skin  of  the  hands.  So  rapid  was  this  process 
that  -within  a  month  it  had  reached  an 
advanced  degree.  The  symptoms  all  pro- 
gressed, reaching  such  severity  as  to  make 
the  patient  practically  bedridden. 

Two  years  after  the  onset  the  soft  tissues 
about  the  oral  opening  and  jaws  had 
changed;  the  tension,  due  to  trophic 
changes  of  the  skin,  restricted  the  opening 
of   the  mouth   and  moving   of   the   jaws. 


Fig.  2.  Showixg  Changes  ix  Teeth  Especially. 

Gradually  the  skin  of  the  entire  face  and 
forehead  and  upper  part  of  the  neck  grew 
thin,  tense  and  hard,  giving  to  the  touch 
the  smooth,  marble-like  feel  characteristic 
of  this  disease. 
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Teeth. — There  is  a  pecuUar  luster,  espe- 
cially of  the  front  teeth.  (See  Fig.  2.) 
They  are  of  a  bluish  transparency  which 
gives  them  an  unnatural  tinge.  This  is 
particularly  true  of  the  frontal  and  lateral 
incisors.  The  mucous  membranes,  espe- 
cially of  the  lips,  have  a  dry,  tense  feel  and 
a  pale,  anemic  color. 

Movements. — The  general  stiffness  of 
the  entire  cutaneous  mantle  so  affects  the 
movements  that  in  attempting  to  lift  the 
patient  one  gets  the  impression  of  raising  a 
wax  doll. 

Hair. — The  hair  of  the  head  has  a  dry, 
wiry  feel,  quite  in  contrast  to  what  the 
patient  describes  before  her  illness,  when 
the  hair  was  .  silky  and  soft,  and  the 
scalp  well  lubricated  with  its  natural 
secretion. 

Lower  Extremities. — The  left  dorsalis 
pedis  artery  pulsates  distinctly.  At  this 
examination,  the  extremities,  including 
the  hands,  were  warm  and  only  slightly 
cyanosed,  except  the  soles.  The  two  feet 
showed  a  marked  contrast  both  in  appear- 
ance and  feel;  the  left  was  fairly  white, 
showing  little  cyanosis  except  about  the 
sole  of  the  foot,  where  a  marked,  diffuse 
duskiness  was  apparent,  emphasized  by 
the  contrast  brought  out  by  pressure  of 
the  soft  parts,  which,  until  the  blood 
slowly  diffused,  left  a  white,  parchment- 
like appearance.  The  left  foot  had  a  normal 
warmth  while  the  right  was  relatively  cold 
and  the  duskiness  about  the  sole  and  heel 
much  more  marked  than  on  its  fellow.  That 
the  peripheral  vascular  supply  plays,  in 
some  degree,  an  etiological  role  in  pro- 
ducing the  local  condition  is  suggested 
by  the  fact  that  the  right  dorsalis  pedis 
artery  conveyed  no  pulsation  to  touch. 
However,  the  fact  that  there  was  a  thick- 
ening and  tenseness  of  the  cutaneous 
tissue,  thus  making  the  recognition  of  the 
artery  by  touch  somewhat  more  difficult, 
must  be  taken  into  consideration  in  deter- 
mining whether  the  pulsation  was  alto- 
gether absent.  The  posterior  tibial  artery 
was  not  felt  in  either  foot;  it  is  possible 
that  the  latter  vessels  could  not  be  felt 


because  of  the  hidebound  condition  of 
the  skin.  This  hidebound  condition  of  the 
cutaneous  surfaces  was  felt  well  up  into 
the  thighs  on  both  legs. 

Abdomen. — In  the  lower  abdomen,  while 
the  outer  layer  of  the  skin  had  a  feeling 
of  tenseness,  there  was,  in  contrast  to  the 
skin  just  above  it,  an  appreciable  thickness, 
a  distinctly  palpable  hypertrophy  of  the 
cutaneous  tissue.  The  feeling  was  not  of 
an  edematous  character,  nor  was  it  like 
subcutaneous  fat,  but  altogether  it  sug- 
gested the  hard  surface  of  leather  with  a 
somewhat  softer  composition  beneath.  The 
process  is  probably  in  part  a  true  hyper- 
trophy of  the  subcutaneous  tissue  quite  in 
contrast  to  the  atrophy  found  in  other 
parts  of  the  skin  mantle. 

Upper  Extremities. — The  fore  and  upper 
arms  showed  very  marked  brownish  pig- 
mentation. There  was  a  pronounced  growth 
of  hair  on  the  extensor  surfaces  of  the  fore- 
arms. The  brawny  induration  of  the  skin 
together  with  a  peculiar  hypertrophic 
feel  to  the  skin  beneath,  was  likewise  well 
appreciated  on  the  outer  surface  of  the 
forearms  just  beneath  the  elbows;  the  feel 
was  very  much  like  that  of  an  elephant's 
hide.  The  hands,  on  the  contrary,  showed  a 
diffuse  pink  luster,  while  over  the  strongly 
flexed  and  sclerodactylic  upper  extremities 
the  most  pronounced  hidebound  condition 
of  the  skin  was  manifest.  White,  anemic 
skin  surfaces,  due  in  large  part  to  impov- 
erished blood  supply  and  pressure  of  the 
underlying  osseous  surfaces,  appeared  in 
both  hands,  and  surrounding  these  were 
rings  of  tissue  seemingly  about  to  ulcerate. 
The  radial  artery  was  distinctly  felt  some 
two  inches  above  the  wrist  on  both  sides, 
but  not  at  the  wrist,  doubtless  owing  to 
the  cutaneous  thickening.  To  touch  the 
vessel  seemed  full  and  normal. 

Trunk. — Brownish  pigmentation  was  al- 
most diffuse  over  the  trunk,  being  accen- 
tuated in  symmetrical  patches  suggesting 
segmental  distribution. 

Labia. — The  labia  gave  a  hard,  indurated 
feel. 

Hips, — Owing  to  the  ankylosis  at  the 
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hip  joints,  the  legs  could  be  separated 
only  about  an  inch;  further  local  examina- 
tion, therefore,  was  impossible. 

Anomalies  of  the  secretory  function  of 
the  skin  were  interesting.  Although  the 
integument  about  the  axillae  showed  a 
marked  atrophy,  there  was  at  times  a 
striking  hyperhidrosis,  the  odor  being  of 
a  peculiar  character  quite  unlike  the  normal 
hypersecretion. 

A  minute  examination  of  the  central 
and  peripheral  nervous  system,  with  espe- 
cial reference  to  its  sensory  involvement, 
gave  entirely  negative  resiilts.  The  slight 
changes  present  were  manifestly  due  to 
ptu-ely  local  mechanical  conditions. 

Acute  decubitus  is  another  of  the  tro- 
phoneuroses, perhaps  due,  as  already 
pointed  out  by  Charcot,  to  irritation  of 
the  posterior  central  gray  matter  of  the 
cord.  It  does  not  occur  in  poliomyelitis, 
even  though  the  lesions  be  extensive. 
Dejerine  has  emphasized  the  view  that 
nerve  degeneration  in  decubitus  is  probably 
the  result  of  the  disturbance  or  the  cutting 
off  of  trophic  influence  of  the  central  ner- 
vous system,  external  pressure  being  mere- 
ly an  occasional  exciting  cause.  Decubitus 
has  been  observed,  as  already  stated,  in 
cerebral  lesions,  and  in  such  cases  it  occurs 
as  a  rule  in  the  middle  line  or  on  both  sides 
of  the  body. 

Described  as  a  disease  entity  in  1898  by 
Meige,    the    syndrome    tropho-edema    is 


another  condition  which  suggests  the  in- 
fluence of  the  nervous  system  in  producing 
trophic  changes  of  the  soft  tissues.  In  cases 
of  central  lesions,  paraplegia  and  hemi- 
plegia, as  well  as  in  distinctly  mental 
affections,  tropho-edema  has  been  ob- 
served. The  influence  of  the  sympathetic 
system  and  that  of  the  endocrine  glands 
is  suggested  by  the  association  of  tropho- 
edema  with  symptoms  indicative  of  in- 
volvement of  the  pituitary  and  the  thy- 
roid. The  local  process,  with  its  seat  of 
predilection  in  the  lower  extremities,  sug- 
gests the  same  pathology  as  scleroderma 
and  other  similar  affections  of  trophic 
nature. 

Perhaps  the  most  valuable  type  of  vaso- 
motor and  trophic  neurosis  for  study  is 
scleroderma.  The  case  here  reported  is  a 
classic  form  of  the  generalized  type,  and 
is  instructive  as  showing  extensive  vaso- 
motor and  trophic  changes.  A  case  such 
as  this  studied  in  the  light  of  the  inter- 
relationship between  nervous  and  endo- 
crine activity,  with  its  various  changes 
analogous  to  those  observed  in  peripheral 
nerve  injury  and  central  lesion,  brings 
us  nearer  to  the  view  of  an  evident  analogy 
or  even  identity  of  origin  of  vasomotor 
and  trophic  symptoms  of  seemingly  diverse 
etiology. 

There  is  no  question  but  that  true 
scleroderma  as  an  entity  should  be  classed 
with  the  tropho-  and  vasomotor  neuroses. 
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History. — So.  Ri.  Age  40,  an  Italian, 
had  worked  for  more  than  ten  years  as  a 
disinfector  using  hydrocyanic  acid  gas  as 
the  active  agent.  He  was  admitted  to  the 
hospital  on  July  6,  1918,  in  the  evening. 
He  had  entered  a  house  to  open  the  win- 
dows and  doors  after  employing  the  gas  in 
the  usual  manner.  The  owner  was  waiting 
outside,  and  after  about  twenty  minutes, 
having  elapsed  without  his  return,  others 
went  in  and  found  the  patient  on  the  floor 
breathing  heavily  and  foaming  at  the 
mouth.  He  was  brought  into  the  air  imme- 
diately, and  was  seen  in  about  ten  minutes 
by  the  hospital  physicians  and  taken  to 
the  hospital.  The  window  of  the  room  was 
found  closed,  the  door  open  and  the 
patient's  protective  mask  was  off  his  face. 
The  following  facts  were  recorded  in  the 
hospital  history : 

Family  History — Is  negative  as  obtained 
from  his  wife. 

Personal  History. — The  patient  has  been 
a  moderate  drinker  and  smoker.  His  health 
was  usually  good;  up  to  ten  years  ago  he 
was  a  coal  miner.  For  ten  years  he  has 
worked  as  a  fumigator. 

Physical  Examination  on  Admission. — 
The  patient  is  a  small,  powerfully  built 
Italian,  who  looks  to  be  about  forty  years 
of  age.  He  is  breathing  stertorously  and  his 
skin  is  quite  flushed.  His  veins  are  engorged 
and  red  instead  of  blue.  There  is  no  evi- 
dence of  external  injury.  His  breath  has 
an  odor  which  gives  one  a  choking  sense, 


but  is  not  characteristic  of  any  recogniza- 
ble poison.  He  is  unconscious  and  cannot 
be  roused.  Head:  His  scalp  is  clean  and 
quite  bald.  Eyes:  The  pupils  are  contracted 
and  do  not  react  to  light.  The  conjunctivae 
are  moderately  injected;  there  is  no  jaun- 
dice. Ears:  There  is  no  discharge,  and  the 
drtuns  are  quite  normal  in  appearance. 
Mouth:  Negative.  A  chewed  cigar  stump 
was  found  between  his  cheek  and  gum. 
Neck:  The  neck  seems  to  be  drawn  down 
into  the  chest.  The  thyroid  is  not  enlarged. 
No  other  glandular  enlargement,  no  thrills 
or  murmurs  were  observed.  Thorax:  The 
chest  muscles  are  rigidly  contracted  and 
the  shoulders  drawn  up.  Both  sides  of  the 
chest  move  equally  during  respiration.  The 
chest  is  resonant  and  there  is  good  vesicu- 
lar breathing  throughout.  There  are  many 
coarse  and  fine  rales  heard  generally  in  the 
chest.  Heart:  There  is  no  enlargement  or 
displacement.  The  heart  beat  is  slightly 
irregular  at  times.  No  thrills  are  felt,  no 
murmurs  heard.  The  heart  sounds  are 
strong  and  the  pulse  is  120  and  of  fair 
force.  Abdomen:  The  abdominal  muscles 
are  very  firmly  contracted.  The  liver  and 
spleen  cannot  be  felt.  No  masses  are  pal- 
pable. There  is  no  evidence  of  fluid.  Ex- 
tremities: The  extremities  are  absolutely 
rigid.  No  knee  jerks  can  be  obtained  and  no 
Babinski  reflex,  no  glandular  enlargement, 
no  edema  and  no  deformities  are  observed. 
On  admission  his  temperature  was  99 
degrees.  Pulse  120;  respiration  36.  During 
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the  first  six  hours  the  patient  was  uncon- 
scious, his  heart  action  and  pulse  became 
slower,  about  70.  At  midnight  he  had  a 
tonic  convtdsion,  after  which  his  whole 
body  was  in  a  rigid  condition.  His  pupils 
were  altematety  contracted  and  dilated. 
He  perspired  profusety.  He  emptied  his 
bladder  and  rectum  involuntarily.  There 
were  frequent  muscular  twitchings  and  his 
teeth  were  constantly  ground  together. 

Laboratory  Tests.  Urine. — Specific  grav- 
ity, 1022;  reaction,  acid;  albiimin,  faint 
trace;  sugar,  negative;  no  casts;  manj^ 
urates  and  tiric  acid  crj^stals.  Blood: 
Hemoglobin  90  per  cent.  Red  blood  cells 
6,200,000.  Index  0.8,  no  pathological  red 
ceUs.  'White  blood  cells  15,100,  with  a 
differential  count  of:  pol^muclear  cells  90 
per  cent;  large  lymphocytes  5  per  cent; 
small  tymphoc>i;es  5  per  cent. 

Jtd}-  7:  The  patient's  condition  dvuing 
the  night  remained  unchanged,  his  tem- 
peratiu-e  began  to  rise  and  ranged  from 
99  to  102.2,  his  pulse  from  68  to  84,  his 
respiration  from  20  to  24;  his  body  re- 
mained rigid  and  there  were  frequent 
muscvdar  twitchings  with  profuse  sweating 
with  alternating  dilatation  and  contraction 
of  the  pupils.  The  tonic  con\ailsive  seizures 
were  periodic,  but  there  was  also  a  constant 
musctdar  rigidity-. 

July  8:  The  patient  had  difficulty  in 
swallowing.  His  body  was  rigid  with  fre- 
quent muscular  twitching  and  there  was 
profuse  sweating.  Breathing  was  irregular 
and  approached  the  Chejme-Stokes  type. 
He  moved  both  arms  and  legs  voluntarily, 
but  at  long  intervals.  The  muscles  were 
relaxed  between  the  tonic  seizures,  the 
knee  jerks  active,  and  a  doubtful  Babinski 
was  obser^-ed  in  the  afternoon.  The  lungs 
were  still  filled  with  fine  and  coarse  moist 
rales,  without  evidence  of  consohdation. 
The  temperature  ranged  from  101.2  to 
104.4,  thfi  pulse  from  56  to  80,  the  respira- 
tion from  20  to  40.  The  blood  pressure  was 
128/70.  The  spinal  fluid  was  drawn  under 
normal  pressure,  it  was  very  sHghtly 
opaque  and  had  207  cells,  of  which  45  per 
cent   were  potynuclear   and   55   per   cent 


Ij^mphocj^es.  It  contained  a  very  faint 
trace  of  sugar  and  no  globulin. 

July  9 :  The  patient's  condition  remained 
unchanged  during  most  of  the  da3^  He 
presented  periods  of  relaxation  and  fre- 
quent muscular  contractions  of  the  whole 
body.  He  perspired  freety.  His  knee  jerks 
were  absent;  there  was  a  doubtful  Babinski 
reflex.  His  temperature  ranged  from  102 
to  103.  His  pulse  was  of  good  quahty  at 
66  to  72  and  his  respiration  was  steady  at 
24  to  28.  He  swallowed  nourishment  for 
the  first  time  and  seemed  to  recognize  that 
people  were  about  him.  His  pupils  were 
less  dilated. 

From  the  tenth  to  the  nineteenth  days 
of  July,  the  patient's  condition  did  not 
change  materially.  His  temperature  ranged 
from  loi  to  102.8.  His  pulse  gradually  rose 
to  100,  his  respiration  remained  in  the 
twenties,  his  blood  pressure  was  about  125 
s5'stoHc,  75  diastohc.  No  consohdation 
developed  in  his  lungs.  His  knee  reflexes 
did  not  return.  A  Babinski  did  not  develop. 
His  superficial  plantar  reflex  appeared. 
He  perspired  a  great  deal;  his  urine  did 
not  change  in  character  and  no  acidosis 
developed.  He  had  a  large  number  of 
definite  attacks  every  day.  Each  was 
characterized  by  an  initial  period  of  pretty 
complete  tonic  rigidity  and  followed  by 
general  clonic  contractions,  associated  with 
a  profuse  exacerbation  of  his  sweating,  and 
a  rapidit3r  in  the  pulse  up  to  128.  At  these 
times  his  face  was  expressionless  and  he 
did  not  respond  to  stimuli  from  hearing 
or  sight.  Sleeping  was  fitful  and  broken 
both  day  and  night. 

During  the  whole  time  the  patient  was 
observed,  he  did  not  speak.  He  unques- 
tionably recognized  members  of  his  family. 
He  would  open  his  mouth  when  requested, 
or  shake  hands.  At  first  these  responses 
were  ehcited  only  b}^  demonstrating  by 
gestvire  what  was  wanted,  but  later,  after 
the  eighth  daj^  of  the  attack,  he  would  do 
these  acts  on  being  requested.  He  was  not 
deaf.  These  voluntary  motions  were  ac- 
companied by  a  fine  tremor  and  there  was 
a    distinct    ataxia    in    moving    his    arms. 


Poisoning  by  Hydrocyanic  Acid  Gas 


95 


There  seemed  to  be  no  zones  of  anesthesia, 
but  there  was  a  lowering  of  sensibiHty  due 
to  a  general  loss  of  mental  alertness  and 
a  slowness  of  response  to  irritation  of  the 
skin  and  of  the  organs  of  special  sense, 
which  was  specially  noticed  in  sight  and 
hearing. 

During  the  last  three  days  of  his  life  the 
patient  grew  more  stupid  and  weaker,  and 
finally  died  of  cardiac  failure  on  July  22, 
sixteen  days  after  his  poisoning. 

The  examination  of  the  spinal  fluid  was 
reported  on  July  18,  with  the  following 
result :  A  clear  fluid  under  normal  pressure 
was  obtained  with  120  cells  in  each  cubic 
millimeter;  of  these  40  per  cent  were  poly- 
nuclears  and  60  per  cent  lymphocytes. 
There  was  a  very  faint  trace  of  sugar  and 
no  globulin.  The  blood  was  examined  a 
second  time  on  July  2 1 ;  the  hemoglobin  was 
go  per  cent,  the  red  blood  cells  numbered 
5,500,000,  giving  an  index  of  0.8,  the  white 
blood  cells  were  17,700  with  a  differential 
count  of  75  per  cent  polynuclears,  23  per 
cent  small  lymphocytes,  and  2  per  cent 
large  lymphocytes;  no  pathological  cells 
were  found.  The  blood  Wassermann  reac- 
tion was  negative. 

Treatment. — The  treatment  consisted 
of  meeting  the  symptomatic  indications, 
cold  applications  to  the  head  and  ice  packs 
for  temperatures  over  103  degrees,  a  fluid 
diet,  atropin,  alcoholic  drinks  containing 
brandy,  and  at  the  onset  and  at  the  end, 
hypodermic  medication  with  camphor, 
digitalis  and  strychnine. 

Autopsy. — The  autopsy  was  done  by 
Dr.  W.  C.  Medill  and  the  organs  were 
examined  by  Dr.  C.  H.  Bailey.  The  find- 
ings were  as  follows : 

External  Examination. — Rigor  mortis  is 
present;  corneas  are  opaque;  the  body  is 
cooled  to  the  temperature  of  the  room. 
It  is  considerably  emaciated.  There  is  no 
evidence  of  external  violence.  Suggillation 
is  present  in  the  dependent  parts  of  the 
body. 

Internal  Examination. — The  organs  of 
the  abdominal  cavity  are  in  normal  relation 
to  one  another.  The  peritoneum  is  abnor- 


mally dry.  The  liver  is  more  red  than  the 
normal  liver.  The  organs  of  the  thoracic 
cavity  are  in  normal  relation  to  one  anoth- 
er. There  is  no  evidence  of  inflammation 
of  the  pleura.  No  free  fluid  is  found  in  the 
pleural  cavities.  The  heart:  The  heart  is 
small  and  weighs  260  grams.  It  is  found  in 
a  stage  of  systole.  The  heart  is  filled  with 
bright  red  blood,  no  blood  clots  present. 
The  heart  wall  is  quite  firm,  and  the  left 
ventricle  is  quite  thick-walled  but  not 
pathological,  since  the  heart  is  in  systole. 
The  heart  valves  are  all  competent.  The 
cardiac  muscle  has  a  good  healthy  appear- 
ance but  appears  to  be  a  little  more  red 
than  normal.  The  right  auricle  and  ven- 
tricle are  markedly  dilated.  The  peri- 
cardium shows  no  evidence  of  inflammation 
and  contains  a  normal  amount  of  fluid. 
Measurements:  Tricuspid  valve — 13.5  cm. 
in  circumference ;  pulmonary  valve — 7  cm. 
in  circumference;  mitral  valve — 8.5  cm.  in 
circumference;  aortic  valve — 6  cm.  in 
circumference;  left  ventricle — i.i  cm.  in 
thickness;  right  ventricle — 0.2  cm.  in 
thickness.  The  lungs:  The  lungs  are  easily 
removed  from  the  thoracic  cavity,  no  adhe- 
sions being  present.  The  right  lung  is 
markedly  and  diffusely  anthracotic.  At 
the  apex  is  an  old  fibrous  scar  about  1.5 
cm.  long,  containing  a  few  small  calcareous 
nodules.  Peribronchial  nodes  are  normal. 
The  lungs  everywhere  are  crepitant,  and 
on  section  shbw  marked  black  pigmenta- 
tion, but  no  solidification  or  other  abnor- 
malities. The  left  lung  shows  three  closely 
set  calcareous  nodules  at  the  apex.  The 
largest  is  2  mm.  in  diameter;  on  surface 
and  section,  same  as  right.  Larynx  and 
Trachea:  No  obstruction  or  evidence  of 
inflammation  exists.  Ascending  aorta  is 
normal,  except  for  a  few  small  patches, 
up  to  2  mm.,  of  ordinary  arteriosclerosis 
behind  aortic  cusps,  especially  about  exits 
of  the  coronary  arteries.  Spleen :  The  spleen 
was  rather  difficult  to  remove,  because  of 
adhesions.  It  weighs  95  grams.  It  is  a  little 
more  red  than  usual.  The  capsule  is  quite 
thick.  To  the  upper  half  of  the  outer 
surface  a  piece  of  diaphragm  is  adherent, 
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bj^  old,  firm,  fibrous  adhesions.  The  jNIal- 
pighian  bodies  and  trabeculas  are  promi- 
nent. The  pulp  is  soft,  almost  fluid.  Kid- 
neys: Both  kidneys  and  adrenal  glands  are 
present  and  in  normal  position.  The  cap- 
sule strips  easil}^;  the  surface  is  smooth; 
scattered  over  the  surface  are  a  few  minute, 
opaque  yellow  spots,  characteristic  of 
fatty"  degeneration  in  the  convoluted 
tubules.  There  are  no  hemorrhages  visible. 
Cortex  measures  6  mm.  Markings  are  plain 
and  organ  otherw'ise  appears  normal.  Wlien 
the  kidney  is  incised  it  appears  to  be  deeper 
red  than  normal  and  a  httle  blood  drips 
from  it.  The  pelvis  of  both  ureters  is  nor- 
mal in  appearance  and  contains  no  stones. 
Bladder:  The  bladder  is  empty  and  shows 
no  evidence  of  disease.  Rectum :  This  organ 
contains  a  number  of  hard  fecal  masses. 
The  mucous  svirface  is  moderately  injected. 
Prostate:  This  organ  is  of  normal  size, 
a  little  more  red  than  normal.  No  evidence 
of  disease.  Stomach  and  Duodenvmi:  The 
stomach  is  foimd  empt^^.  The  mucous 
surface  is  quite  red.  The  duodenvmi  is  also 
rather  red  on  the  mucous  siu^ace.  The  bile 
ducts  are  patiilous.  The  gall  bladder  is 
normal  in  size  and  is  filled  with  bile.  There 
are  no  stones  present.  There  is  no  evidence 
of  disease.  Liver:  This  organ  seems  a  Httle 
enlarged.  Its  color  is  a  Uttle  brighter  than 
normal.  The  anterior  margin  is  moderately 
sharp.  The  Hver  is  moderatety  congested, 
but  otherwise  normal,  except  for  a  dark 
colored  nodide  about  3  mm.  in  diameter 
on  the  surface.  Pancreas:  This  organ  is  in 
normal  position.  The  duct  of  Wirsung  is 
patent.  This  organ  is  Hkemse  a  Httle  more 
red  than  normal,  but  presents  no  other 
gross  evidence  of  disease.  Esophagus: 
This  organ  shows  no  gross  pathologic 
condition.  Intestines:  The  intestines  con- 
tain many  hard  fecal  masses.  The  mucosa 
of  the  entire  intestinal  tract  is  moderately 
injected.  Voliontarj^  Muscle:  Of  rather 
transparent,  waxy  appearance,  otherndse 
normal.  Kidney,  spleen  and  pancreas  are 
definitely  of  a  more  brilliant  scarlet  color 
than  that  seen  normally  from  post-mortem 
oxidation.  The  liver,  heart  and  lungs  do 


not  show  this  pecuHar  coloration,  except 
where  smeared  ■nith  blood.  The  color  where 
present,  however,  extends  only  about  i 
mm.  below  the  siuface,  the  underlying 
tissue  being  the  normal  color  of  the 
respective  organs,  the  newly  exposed  sur- 
face changing  in  a  few  minutes  to  the 
brighter  hue. 

Microscopical  Examination.  —  Limgs 
showed  moderate  hyperemia,  but  no  heart 
failure  ceUs  or  other  evidence  of  chronic 
passive  congestion.  The  smaUer  bronchi 
showed  considerable  epithelial  desquama- 
tion, but  practicaUy  no  exudate.  There 
was  also  no  exudation  in  the  terminal  bron- 
chioles or  alveoli.  A  marked  anthracotic 
pigmentation  was  present  throughout ;  both 
Ivings  presented  a  peribronchial  lymph 
node,  marked  anthracosis  and  was  other- 
mse  normal.  Heart:  Muscle  and  blood  ves- 
sels were  normal.  Sudan  III  stain  showed 
no  fatty  degeneration.  Kidneys  showed  a 
moderate  congestion,  some  degeneration 
and  lack  of  nuclear  staining  in  epitheHum 
of  convoluted  tubules  and  were  otherwise 
normal.  Sudan  III  stain  shows  moderate 
fatt}'  degeneration  of  convoluted  tubules, 
and  coUecting  tubiiles  in  meduHa.  Spleen 
presented  a  marked  congestion  of  venous 
sinuses  in  the  pulp,  mth  many  mononu- 
clear phagocytes  containing  blood  pigment. 
Othermse  the  spleen  was  normal.  Liver 
showed  a  moderate  chronic  passive  con- 
gestion mth  partial  destruction  of  the  ceUs 
in  the  centers  of  the  nodviles.  The  liver 
ceUs  remaining  in  these  situations  con- 
tained considerable  browm  granvdar  pig- 
ment. There  was  no  increase  of  connective 
tissue.  The  small  nodide  described  in  the 
gross  was  a  typical  hemangioma.  Sudan 
III  stain  showed  no  variation  from  the 
normal  amount  or  appearance  of  fat.  Pan- 
creas was  normal.  Volvmtary  muscle  was 
normal. 

Anatomical  Diagnosis. — Hydrocyanic  gas 
poisoning.  Acute  dilatation  of  right  heart. 
Chroruc  passive  congestion,  Hver,  spleen. 
Acute  parenchymatous  nephritis.  Tuber- 
culosis of  lungs.  Hemangioma  of  Hver. 

Brain. — The  brain  was  examined  in  the 
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laboratory  of  the  department  of  Neurol- 
ogy, and  the  pathological  findings  inter- 
preted by  Professor  Tilney. 

The  meninges  were  adherent  along  the 
edges  of  the  superior  longitudinal  sinus. 
The  blood  vessels  of  the  pia  mater  showed 
more  distinctly  than  is  usual  because  of 
the  bright  red  color  of  the  contained  blood. 
There  was  no  evidence  of  meningitis,  and 
the  basal  cisterns  were  empty  and  appeared 
to  be  normal.  There  was  no  apparent 
softening  of  the  brain  tissue.  The  surfaces 
of  the  brain  had  a  normal  appearance; 
there  was  no  atrophy  or  flattening  of  any 
of  the  convolutions  and  the  major  fissures 
were  not  abnormally  wide.  The  basal 
surface  showed  no  pathological  change  in 
the  relation  of  its  several  divisions  and  the 
cranial  nerves  were  all  normal  in  position 
and  relation. 

The  macrotomic  sections  of  the  brain, 
made  in  the  coronal  plane,  showed  the 
following:  The  entire  white  substance  of 
the  brain,  in  spite  of  the  fact  that  the  usual 
formalin  fixation  had  been  employed,  was 
pliable  and  much  softer  than  is  usually  the 
case.  The  sections  through  the  frontal  lobe 
showed  numerous  small  hemorrhagic  areas 
scattered  bilaterally  through  the  medullary 
substance.  The  blood  in  these  hemorrhages 
was  bright  red,  giving  the  entire  cross 
section  an  abnormal  pinkish  color  (see  Fig. 
i).  Sections  through  the  parietal  and 
temporal  lobes,  while  manifesting  the  same 
pliability  in  the  tissues,  nowhere  presented 
hemorrhagic  areas.  The  basal  ganglia,  in- 
cluding in  this  term  the  thalamus  and 
corpus  striatum,  were  free  of  any  evidence 
indicative  of  pathological  changes.  This  is 
an  observation  of  importance  in  view  of 
the  fact  that  carbon  monoxide  poisoning 
and  its  allied  poison,  illuminating  gas, 
have  a  special  toxic  predilection  for  this 
region  of  the  brain.  Sections  through  the 
occipital  lobe  presented  a  picture  similar 
in  all  respects  to  that  shown  in  the  frontal 
region.  In  this  region,  also,  there  were 
minute  hemorrhagic  areas  of  bright  red 
color,  confined  to  the  medullary  substance 
and  in  particular  to  that  portion  of  white 


matter  which  goes  to  make  up  the  centrum 
ovale  (Fig.  2). 

In  the  cerebellum,  the  sections  show 
that  this  organ  had  undergone  similar 
hemorrhagic  changes.  Although  the  areas 
were  less  extensive  than  in  the  cerebral 
hemispheres,  the  distribution  was  limited 
to  the  medullary  substance.  The  consist- 
ency of  the  cerebellar  tissue,  which  was 
involved,  showed  the  same  friability  ob- 
served in  the  end-brain.  The  appearance 
of  the  brain  stem  was  in  marked  contrast 
to  the  gross  pathological  changes  foiind  in 
the  cerebellum  and  cerebral  hemispheres. 
The  mid-brain,  pons  and  medulla  showed 
nothing  of  a  gross  pathological  nature  on 
section  (Fig.  3). 

In  the  investigation  of  the  microscopic 
lesions  of  the  brain,  the  following  areas 
were  studied:  i.  The  prefrontal  cerebral 
cortex.  2.  The  precentral  cerebral  cortex. 
3.  The  calcarine  cortex.  4.  The  basal  gan- 
glia, including  the  corpus  striatum  and 
thalamus.  5.  The  cerebellum.  6.  The  mid 
brain,  pons  and  medulla. 

Serial  sections  were  obtained  from  these 
regions  and  stained  by  the  Nissl  method — 
cresyl- violet  and  eosin-hematoxylin.  Patho- 
logical lesions  were  found  in  the  prefrontal, 
precentral  and  calcarine  areas  of  the  cere- 
bral cortex  and  in  the  cerebellum.  The 
superior  temporal,  the  basal  gangHa  and 
the  brain  stem  were  free  from  microscopic 
lesions. 

A  stratigraphical  study  of  the  cortex 
was  made  in  each  area  mentioned.  The 
prefrontal  cortex  showed,  under  low  magni- 
fication, the  normal  seven  layers  of  cells 
(see  Fig.  4),  and  a  normal  relation  of  the 
neurocytes  to  the  neuroglia;  many  of  the 
large  internal  pyramidal  layers  of  cells 
showed  a  tendency  to  an  obscuring  of 
outline  and  an  apparent  distortion  in 
shape.  Upon  higher  magnifications  (see 
Fig.  5)  this  feature  becomes  more  distinct 
and  a  cloudy  swelling  may  be  discerned. 
The  blood  vessels  in  the  area  showed  no 
alteration  and  the  perivasicular  lymph 
spaces,  as  well  as  the  adventitious  spaces  of 
Virchow-Robin,  were  normal  in  appearance. 
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Sections  from  the  precentral  cortex  of 
the  brain  showed  marked  pathological 
changes.  A  low  power  demonstrated  a 
decided  gHosis,  not  sufficient,  however,  to 
interfere  -with,  the  seven  typical  layers  of 
this  region  (see  Fig.  6).  The  most  decisive 
alterations  were  observed  in  the  inner 
layer  of  large  pyramidal  cells.  All  of  the 
Betz  cells  appeared  to  have  been  affected 
in  the  same  manner.  They  had  lost  their 
P3'ramidal  outline.  Their  cj'toplasm  was 
swollen,  their  nuclei  were  excentric  in 
position  and  the  Nissl  bodies  diffictdt  to 
make  out.  A  distinct  neuronophagy  was  an 
active  process  in  this  region  (see  Fig.  7). 
The  normal  stratification  of  the  cortex  in 
the  superior  temporal  area  and  the  health}^ 
condition  of  its  cells  are  shown  in  Figs. 
8  and  9.  The  stratigraphical  study  of  the 
calcarine  area  .showed  the  seven  layers  of 
cells  normal  in  relation,  but  with  a  con- 
siderable degree  of  gliosis,  and  the  solitary 
cells  of  Meynert  showed  a  marked  con- 
densation of  the  Nissl  bodies  and  a  general 
swelling.  (See  Figs.  10,  11.) 

In  Fig.  12,  a  characteristic  hemorrhagic 
area  in  the  medtdlary  substance  of  the 
cerebral  hemisphere  is  sho-nm.  This  feature 
appeared  also  in  the  frontal  and  occipital 
areas,  but  was  not  observed  elsewhere. 
The  staining  reaction  of  the  blood  was 
abnormal  in  that  the  eosin  only  feebly 
impregnated  the  red  cells;  the  white  cells 
seemed  unaffected  to  regular  staining.  The 
cerebellum,  particularly  in  the  lateral 
lobes  and  also  to  a  less  extent  in  the 
vermis,  had  the  most  pronounced  patho- 
logical change  of  any  part  of  the  brain. 
This  consisted  in  the  almost  complete 
destruction  and  disappearance  of  the  Pur- 
kinje  cells.  Magnification  under  low  power 
showed  a  sHght  atrophy  in  the  cerebellum. 
Its  primarj^  and  secondary  foUal  fissures 
were  less  deep  than  normal  and  indicated 
a  certain  degree  of  atrophy.  The  molecular 
layer  was  irregular  in  its  depth  and  to  a 
less  extent  the  same  is  true  of  the  granular 
layer.  Numerous  small  hemorrhagic  areas 
were  scattered  throughout  the  molecular 
layer.  All  of  the  blood  vessels  were  dilated 


and  filled  with  blood  (see  Figs.  13,  14,  15). 
In  the  molecular  layer  there  were  many 
long  rod  shaped  cells  of  an  unusual  charac- 
ter, which  seemed  to  be  quite  independent 
of  blood  vessels  and  were  scattered  pro- 
fusely throughout  this  stratimi  (Fig.  16). 
In  their  disappearance  and  destruction  the 
Purkinje  cells  seem  to  have  faded  out 
an  "i  to  have  lost  their  normal  staining 
reaction  (Fig.  17).  When  recognized  at  all, 
they  had  but  a  shadowy  appearance. 
This  change  is  notable  in  the  further  fact 
that  there  was  no  neuronophagic  reaction 
on  the  part  of  the  neurogha,  as  was  seen 
in  the  precentral  region.  This  at  once 
raises  the  question  whether  the  Purkinje 
cells  are  more  especially  susceptible  than 
the  other  brain  cells  to  the  toxic  effect  of 
the  hydrocyanic  acid,  or  whether  they  had 
more  readily  succumbed  secondarily  to 
the  blood-vascular  changes  found  in  the 
white  substance  beneath  the  cerebellar 
cortex. 

Analysis  of  the  Symptoms  in  the  case 
reported,  in  their  relation  to  the  cerebral 
lesions. 

Initial  Coma. — The  acute  onset  was  due 
to  the  hydrocyanic  acid  poisoning.  The  fact 
that  the  patient  fell  when  overcome  prob- 
ably saved  him  from  the  inhalation  of  an 
immediate^  lethal  dose  of  the  gas  by  land- 
ing him  in  a  less  concentrated  atmosphere 
near  the  floor.  The  explanation  of  the 
sudden  onset  of  coma,  which  lasted  twenty- 
four  hours,  is  to  be  found  in  the  immediate 
toxic  effects  of  the  poison  to  inhibit  the 
brain  cell  activity,  not  only  of  the  frontal 
lobes,  but  at  the  same  time  the  poison 
acts  indirectly  through  the  blood  to  para- 
lyze the  motor  cells  of  the  whole  cerebral 
cortex.  When  first  discovered,  the  charac- 
teristic blood  changes,  caused  by  an  inter- 
ference with  the  normal  oxygen  exchange 
of  the  hemoglobin,  had  already  taken 
place,  as  shown  by  a  pinkish  color  of  the 
superficial  veins.  This  condition  did  not 
disappear,  although  the  patient  lived 
sixteen  days,  and  it  was  a  marked  feature 
of  the  blood  even  after  death. 

Phase  of  General  Muscular  Rigidity. — 
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For  six  hours  following  admission  to  the 
hospital  the  patient  remained  unconscious 
and  in  an  extreme  hypertonic  condition 
with  arms  and  legs  in  extension  and  the 
body  orthotonous.  The  pupils  were  con- 
tracted and  no  knee  jerks  were  obtained. 
The  Babinski  reflex  was  absent  on  both 
sides.  The  hypertonic  conditions  seemingly 
must  be  explained  by  irritative  poisoning 
of  the  cerebellum  with  a  continuance  of 
the  original  disturbance  of  the  frontal 
lobes,  causing  unconsciousness.  The  ab- 
sence of  the  knee  jerks  was  probably  due 
to  the  extreme  muscular  rigidity  which 
made  it  impossible  to  elicit  the  reflexes. 
The  contracted  and  immobile  pupil  was 
due  to  cortical  irritation. 

Phase  of  Tono  -  Clonic  Convulsions. — 
For  the  remaining  fifteen  days,  the  patient 
had  many  convulsive  seizures  of  the  tono- 
clonic type  in  addition  to  coarse  muscular 
twitchings  which  affected  the  arms  and 
legs.  Also  during  this  period  the  extreme 
hypertonus  in  the  muscles  disappeared 
almost  entirely  and  did  not  reappear. 
There  was  a  well  marked  ataxia  with  the 
voluntary  movements  of  the  arms  which 
should  be  referred  to  the  cerebellar  lesion. 
The  dominance  of  the  tono-clonic  con- 
vulsions is  interpreted  as  evidence  of 
cortical  irritation  reasserting  itself  over  the 
cerebellar  disturbance,  and  would  seem  to 
indicate  the  rapid  destructive  changes 
going  on  in  the  cerebellum  as  shown  in 
the  ultimate  disappearance  of  the  Purkinje 
cells.  The  temporary  return  of  the  knee 
jerks  with  some  exaggeration  and  a  sug- 
gestion of  a  bilateral  Babinski,  is  again 
evidence  of  cortical  irritation,  whereas  the 
subsequent  disappearance  of  these  signs 
would  indicate  the  beginning  of  a  destruc- 
tive lesion,  which,  however,  did  not  lead 
to  a  complete  paralysis.  The  alternating 
contraction  of  the  pupils  was  probably 
associated  with  the  occurrence  of  the  con- 
vulsions, a  fact  which  has  already  been 
noted.  During  the  two  weeks  of  his  illness 
the  patient  had  each  day  a  varying  number 
of  convulsive  seizures.  They  were  always 
about  the  same  in  character  and  consisted 


of  a  short  initial  stage  of  tonic  spasm  in 
extension  followed  by  clonic  movements  of 
the  extremities  of  short  excursion.  The 
pupils  were  dilated  and  the  sweating  was 
greatly  increased  during  the  fit.  Each  fit 
lasted  something  less  than  five  minutes. 
As  described  by  one  observer,  the  patient 
had  the  expression  of  an  advanced  case  of 
paralysis  agitans.  The  face  was  expression- 
less and  the  patient  would  respond  readily 
to  any  external  stimulus.  This  would  dis- 
appear between  convulsions.  One  of  the 
cases  reported  by  Cohen^  which  recovered, 
had  three  convulsions  with  tonic  spasm, 
dilated  immobile  pupils,  followed  by  sever- 
al clonic  convulsive  movements,  ending 
with  rigid  muscles  and  a  period  of  extreme 
weakness  of  the  heart  with  small  thready 
pulse.  This  frequently  recurrent  symptom- 
complex  is  to  be  attributed  to  the  direct 
action  of  the  poison  on  the  cells  of  the 
cortical  motor  area.  The  fact  that  he 
began  to  move  his  arms  and  legs  about 
during  the  second  day  of  his  illness  is 
evidence  that  there  was  no  immediate 
destruction  of  the  motor  mechanism.  It 
was  almost  impossible  to  determine  wheth- 
er these  were  automatic  associate  acts 
or  voluntary  movements,  but  the  lack  of 
purpose  associated  them  more  definitely 
with  the  former.  On  the  fourth  day  he 
began  to  regain  consciousness,  yawning 
many  times,  opening  his  eyes,  moving  his 
head  from  side  to  side  and  swallowing. 
He  also  seemed  to  hear,  and  no  lesion  is 
observable  in  the  temporo-sphenoidal  lobes 
of  the  brain.  At  this  time,  some  at  least  of 
the  brain  cells  had  recovered  from  the 
primary  toxic  effect  of  the  hydrocyanic 
acid,  and  the  subsequent  symptoms  must 
be  ascribed  to  the  degenerative  process 
in  the  cortical  cells  which  were  affected 
by  the  selective  action  of  the  poison  to 
create  the  focalized  lesions  which  have 
been  noted  above  in  the  description  of  the 
pathological  changes.  During  this  stage 
of  his  illness,  the  patient  presented  the 
following  picture:  He  was  conscious  but 
very  apathetic.  He  could  see  and  hear  and 
there    was    no    demonstrable    anesthesia. 
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He  was  completely  aphasic  and  remained 
so  tmtil  death.  There  was  no  true  paralysis 
and  no  apraxia  of  general  arm  and  leg 
movements.  He  recognized  his  wife  and 
children  and  was  evidently  anxious  concern- 
ing his  O'wn  condition.  His  voluntary  move- 
ments were  accompanied  by  a  distinct  but 
moderate  ataxia  and  there  was  a  fine 
tremor.  The  marked  cerebellar  lesion  can 
explain  the  ataxia,  and  the  degenerated 
motor  area  in  the  cortex  included  the  cen- 
ters controlling  speech  and  explains  the 
aphasia. 

He  improved  for  nine  days  in  spite  of  a 
continuous  temperature  of  about  102 
degrees,  with  a  comparatively  slow  pulse 
of  about  70,  and  respirations  about  20. 
On  the  seventeenth  day  he  died,  with  the 
symptoms  usually  attributed  to  cerebral 
disease,  with  temperature  rising  to  103.5 
degrees,  pulse  140,  respiration  50. 

The  bibliography  of  poisoning  by  prussic 
acid  and  its  salts  is  large  and  dates  back  in 
medical  literature  more  than  100  years. 
It  was  a  more  accessible  poison  and  there- 
fore a  more  popular  means  of  suicide  fifty 
to  seventy  years  ago  than  it  is  at  present. 
Most  of  the  literature  has  to  do  with  the 
internal  use  of  the  drug  and  there  is  only 
a  meager  list  of  reports  on  cases  of  poison- 
ing from  the  use  of  hydrocyanic  acid  gas. 
The  observers  who  have  investigated 
cyanide  poisoning  have  all  laid  stress  on 
the  condition  of  the  blood,  and  none  has 
made  any  thorough  research  into  the  con- 
dition of  the  central  nervous  system. 
Geppert'*  has  studied  this  subject  thorough- 
ly and  formulated  the  usual  cause  of  death 
in  the  rapidly  fatal  cases  thus:  "In  conse- 
quence of  poisoning  by  prussic  acid  less 
oxygen  is  consumed  and  less  carbonic 
dioxide  is  formed  than  is  normally  the  case. 
The  cause  for  this  is  that  the  presence  of 
prussic  acid  in  the  body  removes  from  the 
tissues  the  power  to  use  oxygen.  The 
poisoning  is  an  internal  suffocation  of  the 
organs  in  the  presence  of  an  excess  of 
oxygen."  Ewald^  has  brought  the  theory 
of  Geppert  to  a  modern  basis  and  states 
that  the  prussic  acid  at  once  destroys  the 


hemase  of  the  blood  and  prevents  the 
ferment  action  of  this  oxydase  blood  con- 
stituent to  further  the  freeing  of  oxygen 
from  the  hemoglobin.  He  considers  prussic 
acid  as  a  poison  specific  for  the  ferments  of 
the  body,  especially  for  hemase  and  other 
oxidating  blood  ferments.  The  result  of 
this  poisoning  is  the  internal  strangulation 
described  by  Geppert.  Kuhlmey^  gives  a 
careful  study  of  this  subject  from  the  point 
of  view  of  legal  medicine,  but  fails  to  aote 
any  changes  in  the  nervous  system  as 
occurring  in  these  cases.  His  point  of  view 
is  that  of  all  observers  who  have  been 
investigated.  The  case  reported  here  is 
unusual,  both  in  being  caused  by  the 
inhalation  of  the  poison  and  also  in  having 
lived  seventeen  days  after  the  initial 
trouble.  The  element  of  time,  therefore, 
played  an  important  and  peculiar  role  and 
the  autopsy  findings  seem  to  be  unique 
so  far  as  previous  findings  have  been 
reported. 

The  effects  of  the  poisoning  by  hydro- 
cyanic acid  gas  can  be  grouped  into  three 
classes  or  degrees  of  poisoning  dependent 
upon  the  dose.  In  the  case  of  the  absorption 
of  a  large  and  overwhelming  quantity,  the 
individual  is  overcome  at  once  and  an 
almost  immediate  death  occurs  from  the 
characteristic  internal  suffocation — the 
same  as  results  from  swallowing  lethal 
doses  of  poison.  In  the  case  of  the  exhibi- 
tion of  a  much  smaller  dosage,  the  patient 
si-iffers  an  immediate  brain  shock  with 
resulting  unconsciousness  and  extreme  car- 
diac weakness,  and  after  a  varying  time  he 
recovers  completely  without  permanent 
injury.  Such  cases  may  or  may  not  present 
the  characteristic  fits  which  are  typical  of 
hydrocyanic  poisoning.  Cohen,'  in  1916, 
reports  two  cases  both  with  recovery,  one 
with  fits  and  one  without  this  symptom, 
and  Regnauld*  reported  in  1852  a  similar 
case  of  attempted  suicide  from  hydrocyanic 
acid  gas  which  had  tonic  muscular  spasms 
during  4I -2  hours,  and  completely  recovered 
in  forty-eight  hours. 

The  case  reported  in  this  article  is  inter- 
mediate between  the  two  extremes.   The 
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patient  survived  the  initial  brain-shock 
and  the  selective  quality  of  the  poison 
caused  focal  lesions  in  the  brain,  which 
seem  ample  to  explain  the  characteristic 


Fig.  I.  Hemorrhage  lisr  Frontal  Lobe. 

symptom  complex  which  has  been  de- 
scribed. The  symptoms  are  an  initial  un- 
consciousness followed  by  a  period  of 
recurring  cerebellar  seizures;  of  aphasia  of 
motor  type;  of  a  febrile  action  with  pulse 
and  respiration  lower  than  usual,  with  the 
degree  of  temperature  reaction  observed, 
such  as  is  dependent  on  a  cerebral  lesion; 
and  of  a  terminal  death  with  cardiac 
weakness  and  rising  temperature. 

Corlette-  reports,  in  describing  the  use 
of  hydrocyanic  acid  for  fumigation  against 
insects,  that  this  method  has  been  used 
.  only  in  the  United  States,  Australia  and 
South  Africa.  In  the  United  States  it  has 
been  used  against  the  parasitic  diseases  of 
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Fig.  2.  Hemorrhage  in  Occipit.u,  Lobe. 

citrous  fruits,  and  has  therefore  been 
largely  employed  in  Florida  and  California. 
Four  deaths  have  been  collected  by  Cor- 
lette  and   Mcintosh   as   having   occurred 


in  Australia,  and  he  states  that  no  deaths 
have  been  reported  in  California.  No 
deaths  have  been  recorded  either  in  New 
York  City,  or  to  the  New  York  State 
Board  of  Health,  prior  to  the  case  here 
reported,  in  spite  of  the  fact  that  the 
method  of  fumigation  has  been  used  for 
at  least  ten  years,  although  in  a  limited 
application. 

Mcintosh*^  reported  a  case  of  poisoning 
by  hydrocyanic  acid  gas  which  lived  four 
days  and  a  half.  He  was  poisoned  by  about 
three  minutes'  exposure  in  a  room  being 
fumigated  by  the  gas.  When  discovered 
he  had  stopped  breathing,  was  pulseless 
and  quite  unconscious.  A  pinkish  frothy 
mucus  constantly  came  from  the  mouth. 
He    gradually    recovered    with    artificial 


Fig.  3.  Hemorrhagic  Areas  in  Cerebellum. 

respiration,  with  a  slowly  uprising  pulse, 
respiration  and  a  low  temperature,  labored 
breathing  and  a  sluggish  pupil  reaction. 
After  some  hours  he  had  his  first  general 
convulsive  seizure  described  as  resembling 
that  of  tetanus,  lasting  five  minutes,  and 
recurring  at  intervals  of  ten  minutes.  The 
spasms  gradually  became  less  frequent 
and  severe,  but  though  diminished  in 
severity,  continued  until  death,  four  and 
a  half  days  after  the  accident.  A  lumbar 
puncture  drew  4  c.c.  of  fluid,  which 
showed  no  departure  from  the  normal. 
The  knee  jerks  were  sluggish,  the  Babinski 
reflex  positive  on  both  sides,  and  there  was 
no  ankle  clonus.  He  died  with  a  rising 
temperature,  of  cardiac  weakness.  The  post- 
mortem examination  showed  a  slight  con- 
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Fig.  4.  Prefrontal  Cortex. 


Fig.  5.  Prefrontal  Cortex. 


'"^J 


f-ar  -~-w>l? 


i'lu.    0.    I'l.LuLMkAL    CuRILX. 


a  # 


Fig.    7.    PkLCLNIKAL    CoRlLX. 


Fig.  8.  Temporal  Cortex. 
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Fig.  9.  Tempor.al  Cortex. 


Poisoning  by  Hydrocyanic  Acid  Gas 


103 


Fig.  10.  Calcarine  Cortex. 


Fig.  II.  Calcarine  Cortex. 


Flo.  13.  Cerebellar  Cortex. 


Fig.  14.  Hemorrhage  ix  Cerebellum. 
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15.  Hemorrhagi:  i\  Ci.rli;ui.ll.\i. 


Fig.  17.  Disappearance  of  Purkinje  Cells. 
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gestion  of  cerebral  convolutions  and  chron- 
ic pyelitis.  The  whole  brain  was  examined, 
there  was  no  abnormality  apparent  to  the 
naked  eye.  A  microscopic  examination  of 
the  brain  was  not  carried  out. 

Mittenzweig'  reported  in  1888  two  cases 
of  poisoning  from  inhalation  of  gas  of 
hydrocyanic  acid,  which  present  an  entirely 
different  picture,  and  one  which  can  be 
explained    only    by    presupposing    a    per- 


ness  of  tendon  reflexes,  lessening  of  elec- 
trical reaction  in  skin,  muscle  and  nerves, 
sleeplessness,  loss  of  appetite  and  anemia. 
Acute  symptoms  at  the  time  of  the  poison- 
ing consisted  of  irritation  of  the  respiratory 
tract  and  of  the  intestine;  headache,  dizzi- 
ness and  a  feeling  of  f aintness ;  weakness  of 
the  heart  and  disturbance  of  motion  and 
sensation.  Both  cases  resulted  from  poison- 
ing by  slight  doses  of  the  gas.  One,  a  house- 
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manent,  but  not  fatal  injury  to  the  central 
nervous  system.  One  case  is  given  on  the 
authority  of  Dr.  Martin  of  Munich  in 
"Friedrichs  Blatter  fiir  gerichtlicher  Medi- 
cin  und  Sanitatspolizei,"  XXXIX.  Jahr. 
gang,  I.  Heft,  and  the  second  from  his  own 
experience.  Both  cases  resulted  in  a  chronic 
and  permanently  incurable  condition  of  ill- 
health  characterized  by  pains  in  head  and 
back,  extreme  exhaustion,  shuffling  gait, 
weakness,  feeling  of  cardiac  depression, 
lowered  sensibility  in  skin,  weakness  in 
the  voluntary  muscles,  with  moderate 
reaction  of  degeneration,  disinclination  to 
stand  or  walk  for  any  length  of  time,  weak- 
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Fig.  16.  Hemorrhage  in  Cerebellum. 

maid,  was  poisoned  by  cleaning  silver  with 
a  cyanide  preparation;  the  second,  a  phy- 
sician, by  the  poisoned  fumes  arising  from 
the  dead  body  of  a  person  who  had  com- 
mitted suicide  with  cyanide  of  potash,  on 
which  the  doctor  had  performed  an  autop- 
sy. Both  cases  remained  in  the  described 
condition  of  ill-health  permanently.  The 
diagnosis  was  left  by  Mittenzweig  as  an 
"Intoxication  Neurasthenia,"  because  he 
was  unable  to  explain  the  condition  on  a 
physiological  basis.  Similar  neurasthenias 
have  been  described  after  acute  poisoning 
by    carbon    monoxide    and    nitrobenzin; 
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and  the  alcoholic  symptom  syndrome  of 
Korsakov  must  also  be  borne  in  mind. 

The  case  described  in  this  article  seems 
to  warrant  the  conclusion  that  hydrocyanic 
acid  gas  must  be  added  to  the  list  of  poi- 
sons which  may  cause  a  selective  lesion  in 
the  nerve  cells  of  the  higher  brain  centers. 
The  well-understood  lesion  in  the  blood 
caused  by  hydrocyanic  acid  is  usually  so 
rapidly  fatal  that  this  equally  characteris- 
tic lesion  in  the  central  nervous  system 
cannot  develop,  because  a  very  considera- 
ble period  of  time  is  necessary  for  changes 
of  this  nature  to  manifest  themselves  in 
sufficient  degree  to  attract  attention  either 
from  an  examination  of  the  gross  specimen 
of  the  brain  or  even  from  the  ordinary 
microscopic  examination  of  such  tissues. 
The  unusual  length  of  time  that  this 
patient  lived  after  his  initial  poisoning 
would  seem  to  have  permitted  the  descrip- 
tion of  a  new  fact  in  the  pathology  of 
gaseous  poisons  in  general  and  of  poisoning 
by  hydrocyanic  acid  gas  in  particular. 


In  conclusion  it  is  a  pleasure  to  record 
the  earnest  helpfulness  and  enthusiasm  of 
Drs.  Medill,  Bailey  and  Tilney  which  have 
made  the  report  of  this  case  possible. 
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EPIDEMIC  ENCEPHALITIS. 


A  PRELIMINARY  CONSIDERATION  OF  SOME  OF  ITS  PROMINENT 
CLINICAL  AND  PATHOLOGICAL  MANIFESTATIONS 

BY    FREDERICK   TILNEY,    M.D. 

Professor  of  Neurologj^,  Coltimbia  University 

and 

HENRY   ALSOP    RILEY,    M.D. 
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The  epidemic  appearance  of  an  unusual 
disease  which  affects  the  ner\'Ous  system 
profoundly  has,  during  the  past  ^J^ear,  been 
tlie  subject  of  much  interest  and  inqioin' 
both  in  England  and  in  this  countr\'. 
From  the  fact  that  its  most  conspicuous 
clinical  feature  is  prolonged  somnolence 
it  has  acquired,  in  the  lay  prints,  the  per- 
haps not  imjustified,  if  somewhat  con- 
fusing, designation  of  "Sleeping  Sickness." 

Economo-  devised  the  term  "Enceph- 
ahtis  Lethargica"  in  describing  a  similar 
epidemic  in  Vienna  during  191 7,  but  as 
Kinnier  WHson'"  has  pointed  out,  this 
nomenclature  is  inaccurate,  since  it  is  the 
patient  who  is  lethargic  and  not  the  en- 
cephaUtis;  so  that  to  label  it  "Epidemic 
Encephahtis"  is  less  open  to  criticism  if 
not  as  picturesque. 

The  chief  characteristics  of  the  disease 
are  that: 

1.  It  tends  to  appear  in  epidemic  form. 

2.  It  produces  prolonged  somnolence 
or  a  state  closely  resembling  letharg},^ 

3.  It  gives  rise  to  palsies  of  the  cranial 
nerves. 

4.  It  causes  a  marked  asthenia. 

5.  It  is  pathologically  based  upon  an 
acute  encephahtis. 

Its  pathogenesis  is  a  Httle  understood 
and  much  debated  question. 

From  the  verj-  nature  of  the  lesion,  an 
inflammation  of  the  brain,  it  might  be 
predicted  that  there  would  be  a  multi- 
formity' in  the  cerebral  sjTnptoms.  The 
remarkable  fact  is  that  the  clinical  picture 
presents  such  distinct  generic  definition 
in  spite  of  the  specific  variations  to  which 


it  is  subject.  It  is  especially  to  these  vari- 
ations, or  subgroups  of  the  disease,  that 
attention  is  here  directed,  not  only  as  a 
matter  of  classification  but  also  as  an  op- 
portunit}^  to  discuss  the  significance  of  the 
disease  in  some  of  its  relations  to  certain 
aspects  of  cerebral  physiologj^. 

Of  twent}^  cases  of  epidemic  encephahtis 
which  have  come  under  the  observation  of 
the  authors,  eight  fairly  well-defined  sub- 
groups or  types  have  been  recognized,  as 
f  oUows : 

1.  The  lethargic  tj'pe. 

2.  The  cataleptic  type. 

3.  The  paratysis  agitans  type. 

4.  The  poUoencephalitic  type. 

5.  The  anterior  poliomj^ehtic  type. 

6.  The  posterior  poliomj^elitic  tj'pe. 

7.  The  epilepto-maniacal  type. 

8.  The  acute  psychotic  type. 

Each  subgroup  is  described  because  of 
some  distinctive  feature  in  its  development 
and  course.  It  would  almost  seem  advisable 
to  include  in  this  hst  another  type,  the 
recognition  of  which  depends  rather  upon 
the  extremely  early  age  of  incidence  than 
upon  any  particular  clinical  feature.  At 
all  events,  the  occurrence  of  the  disease  in 
infants  dialing  the  first  month  of  hfe  is 
perhaps  a  striking  enough  character  to 
justify'  a  tentative  group  in  the  new-bom, 
encephalitis  neonatorum. 

I.  Letblirgic  Type. 

In  this  type  of  epidemic  encephahtis  the 
predominant  clinical  feature  is  the  lethargy 
or  profound  somnolence  which  the  patient 
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manifests.  This  condition  can  hardly  be 
described  as  a  coma  or  stupor,  since  it  is 
possible  to  arouse  the  patient  momentarily 
out  of  the  deep  sleep  into  which  he  has 
fallen,  to  gain  his  intelligent  cooperation 
for  a  brief  period  in  which  there  is  evidence 
of  little  or  no  mental  clouding,  after  which 
interval  he  lapses  into  deep  sleep  again. 
In  not  a  few  such  cases  the  lethargy  con- 
tinues for  a  number  of  days,  even  until 
the  patient  dies,  without  apparent  further 
involvement.  In  most  instances,  however, 
the  lethargy  is  complicated  by  the  appear- 
ance of  cranial  nerve  palsies,  most  com- 
monly paralysis  of  the  oculomotor  group, 
while  in  those  cases  which  make  a  more  or 
less  complete  recovery,  an  extreme  asthe- 
nia develops  early  and  is  a  persistent  symp- 
tom. 

The  first  case  illustrative  of  the  lethargic 
type  is  selected  as  an  especially  good  in- 
stance of  this  variety  of  the  disease,  and 
also  because  it  has  been  possible  to  study 
the  entire  brain  stem  in  complete  serial 
sections. 

Case  I.  Mrs.  de  la  C.  A  married  woman, 
aged  36,  whose  previous  personal  and  fam- 
ily history  had  little  bearing  upon  her  final 
illness.  Fotu-  weeks  prior  to  the  onset  of 
the  disease  she  suffered  from  what  had 
been  regarded  as  an  influenza  bronchitis. 
She  was  not  seriously  ill  at  any  time 
during  this  affection  and  made  what  ap- 
peared to  be  a  complete  and  satisfactory 
recovery.  One  morning  after  an  apparently 
good  night's  rest,  she  failed  to  rise  at  her 
usual  hour,  and  in  fact,  showed  no  in- 
clination to  do  so.  This  at  once  attracted 
the  attention  of  her  family,  since  she  had 
always  been  an  energetic  and  efficient 
housekeeper.  It  was  found,  however,  that 
in  spite  of  all  efforts  to  arouse  her,  she 
would  fall  asleep  again  after  opening  her 
eyes  for  a  few  seconds  and  responding 
intelligently  to  questions  asked  her,  with- 
out seeming  to  reaHze  anything  except 
that  she  was  very  tired  and  wanted  to 
sleep.  In  the  brief  periods  in  which  she 
was  awake  and  conversed  with  the 
family  her  replies  to  questions  indicated 


that  she  was  suffering  no  pain  and  was  not 
conscious  of  any  distress.  When  seen  by 
her  physician  she  was  still  in  the  same  deep 
sleep,  breathing  regularly  and  with  normal 
heart  action.  The  temperature  taken  by 
mouth  showed  no  elevation.  This  somno- 
lence continued  for  two  days  interrupted 
only  by  brief  periods  during  which  she  was 
sufficiently  aroused  to  take  small  quanti- 
ties of  food  and  fluid,  both  of  which  were 
swallowed  in  a  normal  manner.  Her  almost 
trance-like  condition  aroused  the  suspicion 
in  her  physician's  mind  that  the  patient 
was  suffering  from  hysteria,  and  upon  this 
basis  he  sought  some  explanation  in  the 
more  recent  occurrences  of  her  life.  It 
developed  that  there  had  been  some  slight 
misimderstanding  between  the  patient  and 
her  husband*  but  upon  careful  investiga- 
tion this  proved  to  be  nothing  more  than 
many  other  similar  and  customary  differ- 
ences which  had  occurred  in  the  past. 
After  two  more  days  of  increasing  somno- 
lence, the  theory  of  hysteria  was  finally 
abandoned  and  the  patient  was  seen  by  a 
neurologist.  At  this  time  it  was  still  possible 
to  arouse  the  patient  for  an  instant  or  so, 
but  immediately  she  would  lapse  back 
into  a  profound  and  quiet  sleep.  When 
asked  to  open  her  eyes,  she  attempted  to 
comply,  but  was  unable  to  elevate  the 
lids,  in  spite  of  the  fact  that  she  clearly 
understood  the  request  to  do  so.  Swal- 
lowing had  become  difficult  and  imless 
fluids  were  carefully  given,  would  cause 
paroxysms  of  coughing  and  some  regurgi- 
tation of  the  fluid  through  the  nose.  When 
requested  to  protrude  the  tongue,  the 
patient,  although  appearing  to  understand 
what  was  said,  was  unable  to  move  the 
tongue  in  any  direction.  On  several  oc- 
casions she  attempted  to  speak  but  her 
voice  sounds  were  feeble,  husky  and  indis- 
tinct. When  her  lids  were  elevated  by  the 
examiner,  there  appeared  to  be  a  slight 
double  external  strabismus  and  a  widely 
dilated  pupil  which  did  not  react  to  light 
upon  either  side.  The  pulse  and  respiration 
were  normal  and  the  temperature  by 
rectum  was  lOi  degrees. 
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The  remainder  of  her  neurological  ex- 
amination showed  that  all  of  the  deep 
reflexes  were  present,  including  the  jaw, 
pectoral,  biceps,  triceps,  radius,  ulnar, 
wrist,  patellar  and  Achilles,  and  equal  on 
the  two  sides.  Of  the  superficial  reflexes, 
the  upper  and  lower  lateral  abdominals 
were  present  and  equal,  right  and  left. 
There  was  no  Babinski,  Chaddock,  Oppen- 
heim,  Gordon  or  Schaefer. 

No  abnormal  involuntary  movements, 
such  as  tremors,  twitchings  or  spasms, 
were  obser\"ed  in  any  part  of  the  body,  nor 
were  they  observed  or  reported  at  any 
time  during  the  disease. 

No  estimate  could  be  made  of  the  muscle 
strength,  although  the  patient  was  able 
to  and  did  move  all  four  extremities 
and  occasionally  turned  from  one  side 
to  the  other.  The  electrical  reactions 
were  not  taken.  INIyotatic  irritabihty  was 
normal. 

It  was  impossible  to  obtain  any  satis- 
factory estimate  of  general  somesthetic 
sensibility,  because  of  lack  of  co5peration 
on  the  part  of  the  patient.  It  did  appear, 
however,  that  she  had  perception,  especially 
to  the  pin-point  and  tubes  containing 
hot  water.  She  showed  evident  displeasure 
when  stimulated  in  this  way  or  by  over- 
extension of  the  fingers  and  toes. 

Concerning  the  cranial  nerves,  no  con- 
clusion could  be  dra-wTi  with  reference  to 
the  special  senses  although  she  seemed  to 
see  when  the  eyehds  were  opened  and 
understand  what  was  said  to  her.  The  eye- 
grounds  were  normal;  the  pupils  were 
widely  dilated  but  did  not  react  to  light, 
either  directly  or  consensually.  The  droop- 
ing of  both  lids  was  evidently  due  to  a 
definite  ptosis,  and  the  existence  of  a 
slight  degree  of  double  external  strabismus 
has  already  been  noted.  There  was  no 
nystagmus  or  other  involuntary  eye  move- 
ments. In  the  later  stages  of  the  disease 
the  jaw  muscles  seemed  to  have  become 
paratyzed,  as  the  lower  jaw  dropped  and 
the  mouth  gaped  widely.  There  was  dis- 
tinct weakness  of  both  sides  of  the  face, 
while    the    difficulty    in    deglutition    and 


phonation,  together  mth  a  paralysis  of  the 
tongue,  have  already  been  mentioned. 

At  the  end  of  the  fourth  day  of  her  illness 
she  was  transferred  to  the  hospital  for 
further  investigation.  Her  temperature 
had  risen  to  103°  by  rectimi,  her  respiration 
was  shallow,  and  her  heart  action  weak. 
The  systolic  blood  pressure  registered  100 
mm.  Hg. 

Examinations  of  the  blood  and  spinal 
fluid  were  entirely  negative;  the  spinal 
fltiid  showed  no  increase  in  cells  and  no 
globulin,  and  was  negative  to  the  Wasser- 
mann  test. 

Deglutition  became  increasingly  diffi- 
cult so  that  it  was  necessary  to  feed  and 
stimulate  by  rectum.  During  her  second 
day  in  the  hospital,  respiration  grew  pro- 
gressively more  shallow  and  seemed  to  be 
interfered  with  by  some  obstruction  in  the 
upper  respiratory  passages.  It  appeared 
advisable  to  make  a  laryngoscopic  examina- 
tion in  order  if  possible  to  determine  the 
point  of  obstruction.  This  examination  re- 
vealed a  bilateral  total  paralysis  of  the 
vocal  cords.  Several  hours  after  the  laryn- 
goscopic examination,  respiration  ceased 
and  finally  after  a  few  gasping  attempts 
to  breathe,  the  patient  died  of  respiratory 
paralysis. 

PosT-MoRTEM  Report  on  the  Brain 

The  Meninges. — The  dura  mater  cover- 
ing the  convexity  of  the  brain  and  also 
upon  the  base  was  normal  in  its  appear- 
ance. The  pia  mater,  however,  especially 
that  covering  the  basal  siu^ace,  showed  a 
considerable  degree  ~  of  injection,  while 
upon  the  convexity  nothing  considered 
pathological  was  noted. 

Surfaces. — All  surfaces  of  the  brain  were 
normal  in  appearance,  there  being  no  evi- 
dence of  hemorrhage,  softening  or  atrophy. 

Macrotomic  Sections. — Sections  of  the 
brain  in  the  gross  showed  nothing  path- 
ological in  the  cerebral  or  cerebellar 
hemispheres.  The  entire  brain  stem  was 
intensely  injected  and  had  a  pinkish  ap- 
pearance suggestive  of  recent  inflammatory 
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reaction.  This  was  particularly  true  of  the 
medulla  oblongata,  the  midbrain  and  the 
thalamus. 

Microtomic  Sections. — Upon  microscopic 
examination  the  pia  mater  covering  the 
medulla  oblongata  showed  considerable 
injection  and  there  was  a  moderate  degree 
of  round  cell  infiltration,  not,  however, 
comparable  to  the  condition  seen  in  lethal 
cases  of  acute  anterior  poliomyelitis.  Two 
of  the  cranial  nerve  nuclei,  the  nucleus 
hypoglossi  and  nucleus  ambiguus,  were 
specially  investigated;  both  of  these  areas 
showed  distinct  cellular  changes  and  nearly 
all  of  the  cells  in  both  nuclei  appeared 
to  be  pathological.  These  alterations  varied 
from  a  moderate  degree  of  cloudy  swelling 
with  eccentric  nucleus  and  obscurations 
of  the  Nissl's  bodies  to  a  fairly  advanced 
chromatolysis  in  which  the  more  central 
layers  of  tigroid  bodies  had  disappeared. 
A  slight  degree  of  neuronophagia  was  man- 
ifest, especially  in  the  hypoglossal  nucleus. 
Ameboid  glia  cells  could  be  observed 
collected  around  many  of  the  motor  cells 
of  the  nucleus  which  were  in  a  more 
advanced  stage  of  degenerative  change. 

The  blood  vessels  in  the  medulla  ob- 
longata presented  an  interesting  picture; 
both  veins  and  arteries  were  much  en- 
gorged, but  the  hyperemia  was  more 
pronotmced  upon  the  venous  than  on  the 
arterial  side.  Numerous  small  hemorrhagic 
areas  were  observed,  especially  around  the 
smaller  veins,  and  a  fairly  well  defined 
cellular  infiltration  was  found  in  the  ad- 
ventitial lymph  spaces  which  contained 
accumulations  of  leucocytes  and  plasma 
cells.  A  slight  degree  of  gliosis  was  dis- 
cernible in  and  about  the  nucleus  of  the 
hypoglossal  and  vagus  nerves. 

Pons  Varolii. — This  portion  of  the  brain 
stem  also  showed  a  slight  degree  of  infil- 
tration in  the  pia  mater.  The  nucleus 
abducentis  was  especially  studied,  and 
here  as  in  the  case  of  the  medulla,  the 
large  motor  cells  showed  evidence  of  acute 
change,  varying  from  intense  cloudy  swell- 
ing to  a  moderate  degree  of  chromatolysis. 
In  a  few  instances,  the  cell  bodies  showed 


vacuolization.  The  vascular  picture  was 
similar  to  that  observed  in  the  medtdla 
and  was  characterized  by  numerous  small 
hemorrhages  apparently' in  relation  to  the 
veins,  all  of  which  were  intensely  in- 
jected. The  tegmental  portion  of  the 
pons  presented  a  slight  degree  of  gliosis, 
but  this  could  not  be  made  out  with  cer- 
tainty in  the  basal  portion. 

Midbrain. — More  pronounced,  perhaps, 
in  this  region  than  in  any  other  portion  of 
the  brain  stem  were  the  changes  already 
described.  Not  only  did  the  motor  cells  in 
the  third  nerve  nucleus  and  the  cells  in 
the  red  nucleus  show  such  changes  as 
cloudy  swelling  and  chromatolysis  with  a 
moderate  degree  of  neuronophagia  and 
vacuolization,  but  the  hemorrhagic  areas 
were  more  numerous,  and  in  many  places 
the  vessels  showed  thrombosis  with  a 
tendency  to  necrotic  change  in  the  ad- 
jacent tissues.  This  was  particularly  true 
of  the  region  of  the  midbrain  immediately 
about  the  substantia  nigra.  Similar  hemor- 
rhagic and  thrombotic  changes  were  ob- 
served in  the  thalamus,  hypothalamus  and 
corpus  striatum. 

A  summary  of  the  pathological  altera- 
tions observed  in  this  case  justified  the 
diagnosis  of  acute  polioencephahtis.  The 
nuclear  changes  in  the  medulla  explained 
the  paralysis  of  the  tongue  and  the  final 
failure  of  cardiac  and  respiratory  action. 
In  the  same  manner  the  alterations  in  the 
midbrain  about  the  nucleus  oculomotorius 
furnished  the  cause  for  the  oculomotor 
palsy,  while  there  is  some  ground  for  the 
belief  that  the  changes  in  the  thalamus  and 
about  the  aqueduct  of  Sylvius  may  be 
held  responsible  for  the  prolonged  and 
deep  somnolence. 

The  pathological  changes  in  this  case 
are  shown  in  Figs.  1-6. 

Case  II.  The  second  case  of  the  lethargic 
type  of  the  disease  is  that  of  a  physician 
forty-three  years  of  age  who  suffered  from 
influenza  in  November  of  1918.  After 
recovery  from  this  infection,  he  was  busily 
engaged  in  practice  until  March  2,  19 19. 
Much  of  his  time  was  given  to  caring  for 
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patients  suffering  from  influenza  during 
the  severe  epidemic  of  this  disease  which 
prevailed  in  this  city  during  the  winter. 
On  March  2,  1919,  he  developed  a  tempera- 
ture of  104°  which  continued  for  one  day, 
and  varied  for  the  next  three  weeks  be- 
tween 100°  and  102°.  During  the  first  part 
of  this  period  he  was  very  restless  and 
tmable  to  sleep  and  then  he  began  to  yawn 
and  become  verj^  drowsy,  sleeping  most  of 
the  time;  he  would  even  fall  asleep  when 
conversing  with  his  friends  or  physician. 
His  expression  became  glassy  and  fixed. 
He  could  be  aroused  to  take  nourishment 
for  a  few  moments  and  although  he  seemed 
oriented  and  in  complete  contact  with  his 
environment,  his  entire  attitude  at  these 
times  was  one  of  indifference  and  apathy. 
He  remained  in  bed  for  three  weeks  tmtil 
the  fever  disappeared  and  following  this 
was  confined  to  the  house  for  another  week. 
Mentally  he  was  verj'  much  depressed,  but 
in  addition  to  a  marked  degree  of  sahva- 
tion,  showed  little  in  consequence  of  his 
recent  illness.  Upon  advice,  he  took  a  trip 
to  the  mountains  which  seemed  to  do  him 
Httle  good;  the  depression  and  saHvation 
still  remained  and  the  tendency  to  j^awn 
returned  again.  He  noticed  an  oily  secre- 
tion from  his  forehead,  and  his  skin  would 
show  a  red  tache  on  even  the  sUghtest 
stimulation.  There  was  an  unnatural  flush 
over  each  malar  prominence  and  his  face 
had  a  glassy  and  fixed  expression.  Upon 
returning  to  practice  he  noticed  that  he 
was  troubled  with  much  nervous  unrest,  a 
feeHng  of  disquiet  in  his  legs.  This  made  it 
necessar\^  for  him  to  move  his  feet  about 
constantly  whenever  he  sat  do'mi.  This 
sense  of  disqiuet  was  further  augmented 
by  the  development  of  a  peculiar  contrac- 
tion of  the  muscles  of  the  big  toe  on  the 
right  foot,  which  occvirred  spasmodicallj- 
many  times  a  day  whether  he  was  walking 
or  at  rest.  Latterly  he  has  complained  of  a 
shght  tendency  towards  festination,  so  that 
while  the  case  may  be  considered  as  repre- 
sentative of  the  lethargic  tj'pe,  it  seems  to 
tend  in  its  late  consequences  towards  some 
of  the  features  of  the  Parkinsonian  syn- 


drome, especially  the  wax-m.ask,  the 
disquietude  in  the  legs,  and  the  tendency 
towards  propulsion. 

Case  III.  P.  E.,  Presbyterian  Hospital, 
No.  40,374.  Male,  fifty-two  years  of  age, 
driver  by  occupation.  On  January  i,  191 9, 
the  patient  developed  a  fever,  became 
markedly  irrational  and  complained  of 
severe,  constant  headache.  His  history- 
showed  no  previous  illness,  either  recent 
or  remote.  He  had  not  suffered  from 
influenza.  After  a  period  of  marked  rest- 
lessness and  insomnia  lasting  three  days 
after  admission  into  the  hospital,  he  gradu- 
ally became  more  and  more  somnolent  and 
remained  in  a  stage  of  lethargy  for  three 
weeks.  During  this  time  he  coiild  be 
aroused  and  for  a  moment  or  two  would 
respond  to  questions  and  follow  simple 
instructions.  He  took  his  food  well  and 
would  even  sit  up  in  bed  if  instructed  to 
do  so.  Immediately  after  being  aroused, 
however,  he  would  lapse  back  into  a 
somnolent  condition,  in  which  he  would 
remain  almost  without  a  movement  of  his 
limbs  for  a  nimiber  of  hours.  Both  arms  and 
legs  were  held  in  a  semiflexed  position  most 
of  the  time  but  it  was  possible  to  extend 
them  without  much  force,  the  muscles 
seeming  to  be  in  a  slight  degree  of  spasti- 
cit3\  All  the  deep  reflexes  were  active  and 
equal  on  the  two  sides.  There  was  no 
clonus  and  no  Babinski  or  any  other  patho- 
logical reflex  obser\^ed.  On  January  14, 
19 19,  the  right  pupil  was  larger  than  the 
left  and  was  fixed  to  light  stimulation. 
There  was  also  a  right  divergent  strabis- 
mus but  the  fundoscopic  examination 
showed  nothing  abnormal  in  either  eye. 

Upon  testing  the  vision,  it  was  found 
that  there  was  a  diplopia  on  looking  both  to 
the  right  and  to  the  left.  This  was  con- 
sidered indicative  of  a  partial  paralysis  of 
the  third  ner\^e  on  the  right  side. 

The  foUo-wdng  laboratory'  records  are 
significant : 

January  2,  1919.  Spinal  fluid,  5  c.c. 
withdrawn,  sHghtly  tinged  with  blood. 
There  was  no  increase  of  pressure.  The 
fluid    contained    23    lymphocytes    and    5 
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polymorphonuclear  cells.  No  organism  was 
detected  in  the  smear;  the  cultiire  of  the 
fluid  was  negative,  as  was  also  the  Wasser- 
mann  reaction. 

Blood  culture  on  the  same  date  was 
sterile;  the  stools  showed  no  blood,  bacillus 
typhosis  or  bacillus  dysenterise.  The  blood 
Wassermann  test  was  negative  and  the 
blood  count  showed  white  blood  cells 
12  700;  polymorphonuclear  cells  83  per 
cent. 

January  10,  1919.  Blood  count  normal. 
X-ray  of  the  skull  negative. 

January  11,  1919.  Spinal  fluid,  15  c.c.  of 
clear  fluid  obtained  under  no  increase  of 
pressure.  Cell  count  shows  12  lymphocytes 
and  I  polymorphonuclear  cell.  Globulin 
was  negative,  culture  was  sterile,  Wasser- 
mann test  negative. 

A  guinea  pig  injected  with  the  fluid  ob- 
tained from  the  lumbar  puncttire  remained 
normal. 

Subsequent  Wassermann  tests  upon  the 
blood  and  spinal  fluid,  as  well  as  blood 
counts  and  chemical  investigation  of  the 
blood,  revealed  nothing  pathological. 

The  patient  remained  n  this  stuporous 
condition  until  the  ist  of  February,  19 19, 
but  at  this  time  was  fairly  rational  when 
questioned,  although  he  occasionally  at- 
tempted to  get  out  of  bed. 

On  February  3d  the  patient  became  more 
acute  mentally  and  was  quite  rational. 
His  somnolence  had  almost  entirely  disap- 
peared; he  sat  up  in  bed  and  ate  with 
apparent  enjoyment.  During  the  following 
week  he  gave  the  impression  of  a  man 
suffering  from  some  mental  impairment 
without  fever  or  other  indication  of  acute 
illness.  He  had  so  far  recovered  by  Febru- 
ary 14,  1919,  that  it  seemed  advisable  to 
discharge  him  from  the  hospital.  Ulti- 
mately he  made  a  complete  recovery. 

Case  IV.  J.  B.,  age  fifty-nine  years;  a 
butcher.  In  the  fall  of  1918,  the  patient 
suffered  from  a  rather  severe  attack  of 
influenza  from  which  he  made  a  fair  re- 
covery. In  the  early  part  of  December, 
however,  he  suddenly  became  ill  again 
while  carrying  on  his  day's  work.  He  com- 


plained of  pain  in  the  head  and  great 
fatigue  which  made  it  impossible  for  him 
to  remain  at  his  business.  He  came  home 
and  went  to  bed.  In  a  short  time  he  fell 
into  a  deep  sleep  and  with  the  exception 
of  an  occasional  low  muttering  delirium 
remained  in  this  condition  for  the  following 
four  weeks.  His  temperature  at  the  onset 
was  102.5°,  at  which  level  it  remained 
with  very  few  and  slight  exacerbations 
during  the  remainder  of  his  illness.  At  the 
end  of  two  weeks,  his  continued  lethargy 
alarmed  his  family  and  several  consulta- 
tions were  requested. 

At  this  time,  neurological  examination 
showed  that  all  of  the  reflexes  were  normal 
although  slightly  more  active  in  the  lower 
extremities  than  in  the  arms.  They  were 
equal  upon  the  two  sides  and  no  patho- 
logical reflexes  were  observed.  The  tone  of 
the  muscles  throughout  the  body  was 
slightly  increased  but  there  was  no  stiffness 
of  the  neck.  The  patient  remained  immo- 
bile in  one  position  for  hours  at  a  time ;  his 
breathing  was  normal  and  regular ;  his  pulse 
and  blood  pressure  good.  The  sensory  ex- 
amination was  rendered  impossible  be- 
cause of  lack  of  sustained  cooperation  on 
the  part  of  the  patient.  He  could  be  aroused 
from  his  lethargy  sufficiently  to  answer  a 
question  intelligently  and  then  would  lapse 
into  sleep  again  or  perhaps  into  a  low  mut- 
tering delirium. 

The  cranial  nerves  showed  a  slight  de- 
gree of  ptosis  in  both  eyes;  both  pupils 
were  widely  dilated  and  reacted  but  slug- 
gishly to  hght,  with  a  slight  external  stra- 
bismus of  the  left  eye.  The  blood  and  spinal 
fluid  were  negative  to  all  laboratory  tests. 

At  the  end  of  four  weeks,  he  began  to 
emerge  from  his  lethargy  and  manifest 
interest  in  his  surroundings.  He  has  not, 
however,  within  the  past  four  months, 
recovered  sufficiently  to  return  to  his  busi- 
ness. In  fact,  his  mind  seems  to  be  blank 
and  he  sits,  most  of  the  time,  in  an  apa- 
thetic and  indifferent  attitude,  consider- 
ably disoriented  and  without  initiative. 
His  oculomotor  palsies  have  entirely  disap- 
peared. 
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This  case  is  illustrative  of  the  lethargic 
type  of  the  disease  in  which  the  cerebral 
cortex  appears  to  have  suffered  severe 
injury  as  evidenced  by  the  slow  psychic 
improvement  in  the  patient. 

The  characteristic  clinical  features  in 
this  lethargic  group  of  cases  is  the  pro- 
nounced letharg}^  which  was  common  to 
them  all,  together  -^dth  an  elevation  of 
temperatture.  Three  of  the  four  patients 
had  previously  suffered  from  influenza 
within  a  relatively  short  time  of  the  onset 
of  the  encephalitis.  In  three  of  the  cases, 
cranial  nerve  involvement  causing  oculo- 
motor and  bulbar  palsies  occurred.  Onty 
one  of  the  cases  terminated  fatally  and 
that  after  a  rapid  course  of  six  days' 
duration.  Of  the  patients  who  recovered, 
one  showed  no  ill  effects  of  the  disease,  one 
had  a  prolonged  asthenia,  and  the  third  is 
giving  some  evidence  of  a  tendency  in  the 
direction  of  a  Parkinsonian  syndrome. 

II.  Cataleptic  Type 

The  two  cases  of  this  group  present  a 
striking  similarity.  Both  were  young  girls, 
one  eleven  j^ears  of  age,  the  other  sixteen 
years  old. 

Case  V.  R.  Z.,  female,  sixteen  years, 
operative.  The  patient  was  previously  a 
healthy,  robust  girl  who,  upon  retirming 
from  work  December  9,  1918,  complained 
of  a  severe  pain  in  the  index  finger  of  the 
right  hand  which  came  on  during  the  after- 
noon. Later  in  the  evening,  the  pain  spread 
to  her  right  arm,  where  it  persisted  for 
several  hours  only  to  disappear  as  suddenly 
as  it  had  come,  and  leaving  behind  it  a 
slight  paralysis.  At  this  time  she  suddenly 
became  irrational  in  her  actions.  For  a 
short  time  she  was  qioite  violent,  even  re- 
quiring restraint  and  sedative  treatment. 
Her  family  believed  she  had  "gone  insane." 
Subsequently  she  became  quieter  and  fell 
into  a  deep  sleep.  Her  temperatiu"e  showed 
a  slight  elevation  of  102°  with  a  correspond- 
ing quickening  of  pulse  and  respiration. 
She  continued  to  sleep  the  following  day 
and  never  from  that  time  throughout  the 


remainder  of  her  illness,  which  lasted  eight 
weeks,  did  she  again  open  her  eyes.  For 
some  days  she  lay  in  this  lethargic  condi- 
tion, able  to  move  her  body  from  side  to 
side  and  having  some  voluntary  control  of 
her  muscles.  At  the  end  of  the  first  week  of 
her  illness,  she  manifested  a  general  rigidity 
in  her  entire  body  which,  however,  was 
pecuhar  in  the  fact  that  the  limbs  could  be 
easily  moved  from  one  position  into 
another.  There  was  no  stiffness  of  the  neck 
or  other  evidence  of  meningeal  involve- 
ment. 

Although  seeming  to  be  in  deep  sleep, 
the  patient  gave  evidence  of  hearing  and 
understanding  aU  that  was  said  to  her  when 
aroused.  She  was  unable  to  make  any  ade- 
quate response  in  reply  to  questions  or 
directions.  If  asked  to  protrude  her  tongue 
she  would  make  a  feeble  effort  to  do  so. 
When  told  to  flex  the  forearm  upon  the 
arm,  she  made  evident  attempts  in  this 
direction  but  seemed  imable  to  carry  out 
any  volvmtary  act.  Both  eyelids  remained 
closed  and  all  her  own  efforts  to  elevate 
them  were  unavaiHng. 

Neturological  examination  at  this  time 
showed  the  patient  lying  supine  in  bed, 
eyes  and  mouth  closed,  forearms  slightly 
flexed  on  arms,  the  latter  being  adducted, 
fingers  partially  flexed,  legs  flexed  on 
thighs,  the  thighs  sHghtly  flexed  upon  the 
pelvis.  This  attitude  gave  her  the  appear- 
ance of  "an  effigy  on  tomb"  as  HaU  has 
already  described  this  appearance. 

She  made  no  movements;  her  deep 
refiexes  were  present  and  active  on  the 
two  sides  but  there  was  no  apparent  patho- 
logical change  in  them. 

The  superficial  reflexes  were  present  and 
active  on  the  two  sides.  There  was  no 
Babinski  or  any  modification  of  this  reflex. 
The  muscle  tone  was  markedly  increased, 
showing  a  pronotmced,  inflexible  rigidity. 
The  muscle  tissue  itself  was  firm  and 
tense  but  showed  no  disposition  toward 
cramping. 

The  patient  was  unable  to  cooperate, 
hence  aU  sensory  tests  were  omitted. 
There  was  no  response  to  tests  for  the  sense 
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of  smell,  sight  or  hearing  and  for  this  reason 
it  is  impossible  to  form  judgment  concern- 
ing the  special  sensory  status.  The  drooping 
of  both  upper  Uds  already  referred  to  was 
due  in  part,  at  least,  to  an  oculomotor 
ptosis  but  the  impression  was  also  con- 
veyed that  there  was  a  certain  increased 
rigidity  in  the  palpebrarum  orbicularis 
muscles  which  tended  to  hold  the  eyelids 
closed.  The  eyegrounds  were  normal.  Both 
pupils  were  widely  dilated  and  failed  to 
react  to  light.  There  was  slight  external 
strabismus  of  the  left  eye. 

The  masticatory  muscles  held  the  jaws 
partially  closed.  There  was  no  facial 
palsy,  but  the  facial  muscles  seemed 
stiff  and  fixed,  giving  the  patient  an  un- 
changing expression.  The  winking  reflex 
was  absent. 

The  glosso-pharyngeal,  vagus  and  spinal 
accessory  nerves  gave  no  evidence  of  path- 
ological involvement,  although  at  times  the 
patient  had  some  difficulty  in  swallowing. 

In  general  appearance  the  tongue  was 
normal  and  there  seemed  to  be  no  hypo- 
glossal involvement.  In  so  far  as  might  be 
judged  from  the  limited  cooperation  on  the 
part  of  the  patient,  the  mental  status  was 
normal.  When  aroused,  she  heard  and  un- 
derstood what  she  heard,  and  on  several 
occasions  showed  that  she  was  keenly  alive 
to  the  purport  of  conversation  carried  on 
about  her.  This  was  particularly  evidenced 
when  the  remark  was  inadvertently  made 
in  her  hearing  that  she  was  very  ill  and 
would  probably  not  recover.  Immediately 
tears  began  to  stream  down  her  cheeks,  a 
reaction  which  cotdd  not  be  regarded  as 
purely  coincidental. 

Her  family  history  was  negative  except 
for  epilepsy  in  an  older  sister  and  a  partial 
hemiplegia  in  her  father  which  has  already 
cleared  up. 

The  neurological  examination  showed 
that  there  was  no  true  paralysis,  since  the 
patient  could  make  faint  indications  of 
movements  in  all  parts,  her  efforts  being 
very  slow  and  of  limited  excursion.  She 
was  unable  to  raise  her  head  from  the 
pillow  and  seemed  to  have  no  power  in  the 


back  muscles.  When  any  movement  was 
attempted,  a  coarse  tremor  developed, 
which  had  a  moderate  intensity  and  began 
in  the  extremities  whence  it  spread  to  the 
rest  of  the  musculature.  Repeated  examina- 
tions of  the  reflexes  failed  to  disclose  any- 
thing that  was  considered  pathological  in 
this  regard  and  the  apparent  paralysis  was 
considered  as  due  to  the  increased  muscle 
tone  rather  than  to  any  direct  pyramidal 
tract  involvement. 

Of  the  cranial  nerves,  the  oculomotor 
group,  including  the  third,  fourth  and 
sixth  nerves,  showed  a  right  ptosis  and  the 
right  pupU  somewhat  smaller  than  the 
left. 

The  trigeminus  was  apparently  normal 
in  both  its  sensory  and  motor  divisions. 

Laboratory  Tests. — The  blood  and  spinal 
fluid  were  investigated  several  times.  In 
each  instance  the  blood  proved  negative, 
both  in  its  count  and  general  morphology. 
The  Wassermann  was  negative,  as  was  also 
the  blood  culture.  The  spinal  fluid  was  clear 
and  showed  no  increase  in  pressture.  It 
contained  three  lymphocytes,  no  globulin 
and  the  Wassermann  reaction  was  nega- 
tive. At  no  time  did  the  urine  show  any 
pathological  changes. 

The  patient's  mental  condition  remained 
unchanged.  Gradually  her  stupor  became 
more  profoimd  until  it  was  impossible  to 
arouse  her.  This  change  was  attended  by  a 
gradual  tendency  to  increased  temperature 
accompanied  by  an  elevation  of  the  pulse 
which  fluctuated  between  120  and  130  for 
some  days  before  death.  The  temperature 
is  shown  in  chart  I.  After  an  illness 
of  forty-seven  days  the  patient  passed  into 
a  terminal  coma  and  died.  No  autopsy  was 
obtained. 

Case  VI.  J.  B.,  age  eleven,  school  girl. 
This  girl  had  always  been  a  healthy  and 
bright  child  until  December,  1918,  when 
she  suffered  from  a  severe  attack  of  in- 
fluenza. At  the  same  time  her  mother  and 
two  other  sisters  had  this  disease.  The 
mother  and  one  of  the  sisters  died  of  it,  but 
the  patient  made  a  complete  and  rapid  re- 
covery. She  returned  to  boarding  school  in 
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the  earty  part  of  Januar}'.  On  Januarj^  30, 
1919,  she  was  seized  with  what  was  con- 
sidered a  ner\^ous  chill,  followed  bj'  a  rise 
of  temperatiire,  sleeplessness  and  a  coarse, 
choreiform  type  of  twitching  which  mani- 
fested itself  in  all  the  muscles  of  the  bod3^ 
Three  daj's  later  she  became  stuporous  and 
passed  into  what  was  considered  to  be  a 
coma.  Upon  admittance  to  the  hospital, 
her  position  in  bed  was  described  as  that 
of  "an  image,"  for  she  did  not  move  her 
limbs;  her  eyes  remained  closed  and  it 
seemed  impossible  for  her  to  express  her 
wishes  by  any  sign  whatsoever.  i\lthough 
in  this  seeming  deep  letharg\^  it  was  ap- 
parent to  those  about  her  that  she  under- 
stood most  of  what  was  transpiring,  for 
when  instructed  to  squeeze  the  doctor's 
hand  when  she  meant  to  answer  "3^es," 
she  would  on  several  occasions  make  feeble 
pressirre  in  this  way. 

The  neurological  examination  showed  a 
patient,  lying  in  bed  upon  her  back, 
eyes  closed  and  cheeks  flushed,  breathing 
quietly,  with  arms,  legs  and  the  rest  of 
her  body  held  rigidly  in  a  fixed  position. 
The  muscular  status  showed  a  marked 
hypertonus  which  made  passive  flexion 
and  extension  quite  difficult.  If  placed  in  a 
given  position,  the  arm  or  leg  would  remain 
as  placed  without  any  attempt  on  the  part 
of  the  patient  to  change  it.  There  was  a 
slight  carpoptosis  with  moderate  flexion 
of  aU  fingers  of  both  hands,  as  well  as  a 
pedoptosis  with  a  tendency  for  the  toes  to 
be  held  in  plantar  flexion. 

The  reflexes,  however,  were  all  normall}^ 
active  and  equal  on  the  two  sides.  The 
threshold  of  both  patellar  reflexes  was 
twelve  ounces,  which  may  be  regarded  as 
up  to  normal  standard.  There  was  no 
clonus  at  the  ankle  or  patella,  neither  was 
there  a  Babinski  nor  any  confirmatory 
sign  of  the  same. 

The  conclusion  drawn  from  the  reflex 
status  of  the  patient  was  that,  although 
she  was  markedly  hypertonic  in  her  mus- 
cles, this  was  not  due  to  a  pj^ramidal  tract 
lesion,  but  shotdd  be  regarded  as  a  defect 
in  the  extrapjTamidal  system. 


T\Tien  passivety  elevated,  both  arms 
would  show  a  coarse  oscUlation  or  tremor 
and  the  same  was  true  of  the  lower  extrem- 
ities. Upon  passively  opening  the  mouth, 
a  coarse  tremor  was  noted  in  the  tongue. 
There  were  no  abnormal,  involuntary^  acts 
reported  or  observed  and  no  abnormal 
associated  movements  could  be  elicited. 

Tests  for  somesthetic  sensibility  were 
unavailing,  since  the  patient  could  not 
cooperate  in  the  examination. 

The  cranial  nerves  accessible  to  ap- 
proach, showed  a  bilateral  shght  degree  of 
ptosis  and  some  rigidity  in  the  orbicularis 
palpebrarum  muscle.  The  thirds  fourth 
and  sixth  nerves  could  not  be  properly 
tested  as  the  patient  seemed  unable  to 
move  her  eyes  in  anj'  direction.  A  sHght 
degree  of  external  strabismus  was  noted  in 
the  left  eye.  Both  pupils  were  widely  di- 
lated and  reacted  but  sluggishly  to  hght. 
The  muscles  of  the  lower  jaw  manifested  a 
certain  degree  of  tension  but  presented  no 
paralysis.  The  right  side  of  the  face  seemed 
somewhat  flatter  than  the  left.  Deglutition 
was  difficult  and  phonation  impossible. 
The  patient  could  not  protrude  her  tongue 
or  move  it  in  am*  direction.  There  was  no 
stiffness  of  the  neck  muscles,  such  as  occurs 
in  meningitis,  but  there  appeared  to  be  no 
power  to  move  the  head  in  any  direction. 

Examination  of  the  blood  and  spinal 
fluid  was  negative  on  repeated  tests.  The 
blood  coimt  was  normal  and  the  blood 
culture  sterile.  Spinal  fluid  was  withdrawn 
under  a  slight  increase  of  tension  and  con- 
tained seven  lymphocytes,  no  globulin  and 
gave  a  negative  Wassermann  reaction.  On 
several  occasions,  the  luine  showed  a 
slight  amount  of  pus  but  this  promptly 
cleared  up  on  proper  treatment.  In  other 
respects,  the  urinatysis  showed  nothing 
pathological. 

The  patient  has  remained  in  this  rigid, 
lethargic  condition  from  Februarj'  2,  1919, 
until  the  present  time.  During  this  period 
the  temperature  averaged  102°.  Once  it 
became  subnormal,  and  on  the  thirteenth 
day  of  the  disease  it  suddenly  rose  to  106°, 
on   the   twenty-second   and   twenty-third 
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days  respectively,  to  105°  and  104.5°,  and 
on  the  thirtieth  day,  to  107.1°.  Each  ele- 
vation was  followed  by  a  sharp  fall  in  the 
curve  toward  the  normal  line.  The  respira- 
tion and  pulse  did  not  tend  to  vary  pari 
passu  with  the  temperature;  particularly 
was  this  true  of  the  pulse,  which  showed  a 
marked  variability  throughout  the  entire 
course  of  the  disease. 

The  child  is  still  alive  and  said  to  be 
improving  slightly.  At  the  present  time  she 
seems  to  have  regained  some  power  of 
expression  and  is  able  to  smile  faintly  or 
indicate  that  she  understands  the  ques- 
tions addressed  to  her  by  gentle  pressure 
of  her  hand. 

These  two  cases  are  presented  as  typical 
of  the  cataleptic  variety  of  the  disease. 
One  of  them  had  previously  suffered  from 
influenza,  while  in  the  other  no  such  his- 
tory is  obtainable.  They  are  so  strikingly 
alike  in  their  principal  clinical  features  as 
to  justify  the  recognition  of  the  cataleptic 
type  of  epidemic  encephalitis. 

III.  Paralysis  Agitans  Type 

To  this  subgroup  belong  a  number  cf 
cases  characterized  by  the  development  of 
several  of  the  more  important  symptoms 
of  the  Parkinsonian  syndrome. 

Case  VII.  The  patient,  Mr.  A.  A., 
showed  his  first  symptoms  on  January  21, 
1919.  At  that  time  he  complained  of  some 
headache,  chilly  sensations,  and  a  nasal 
discharge.  He  felt  ill  but  denied  being 
nervous  or  depressed.  His  face  and  body 
were  covered  with  perspiration  at  frequent 
intervals.  His  temperature  was  100.2°. 
He  had  a  few  mucous  rales  in  his  lungs. 
On  one  examination  his  deep  reflexes  were 
exaggerated,  and  there  was  some  muscular 
rigidity  which  had  not  been  recognized  by 
the  patient.  The  diagnosis  of  influenza  was 
made,  and  the  patient  received  the  influ- 
enza vaccine,  remaining  in  bed  until 
February  3d.  At  this  time  a  lumbar  punc- 
ture was  made,  38  c.c.  of  fluid  being  with- 
drawn under  greatly  increased  pressure. 
The  Wassermann  test  of  the  fluid  was  nega- 


tive, as  was  also  the  examination  for  tuber- 
cle bacilli.  There  were  six  cells  in  the  fluid 
and  the  Noguchi  test  was  negative;  the 
sugar  reduction  was  normal.  On  February 
3d  the  patient  became  drowsy,  arousing  at 
times  and  occasionally  getting  out  of  bed. 
It  was  noticed  that  his  extremities  were  stiff 
and  trembling,  especially  on  the  right  side, 
and  the  facial  expression  was  fixed  while 
the  eyelids  were  kept  closed.  He  gave  the 
impression  of  great  lassitude  and  lack  of 
interest  in  his  sirrroundings.  Especially 
during  the  night  there  was  a  great  deal  of 
restlessness,  which  was  not  allayed  by 
bromides  given  in  considerable  quantities. 
During  the  first  two  weeks  in  February, 
the  patient  at  times  was  out  of  bed  and 
saw  a  few  friends,  but  he  seemed  incapable 
of  any  sustained  interest.  The  stiffness  of 
the  right  arm  and  hand  increased  materi- 
ally. The  lassitude  continued  and  on 
several  occasions  there  was  retention  of 
urine.  This  condition  of  affairs  continued 
until  February  21st,  when  the  patient  evi- 
denced less  and  less  interest  in  his  siur- 
roundings  and  the  restlessness  increased 
at  night  to  a  low  muttering  delirium. 
During  the  latter  part  of  February,  the 
patient  became  much  quieter,  sleeping 
soundly  most  of  the  time  but  talking  and 
muttering  while  asleep.  Profuse  sweating 
continued  to  appear  over  the  head  and 
limbs,  while  the  tremor  of  the  upper  and 
lower  extremities  on  the  right  side  became 
more  pronounced.  On  February  28th  the 
patient  lapsed  into  a  state  of  unconscious- 
ness with  incontinence  of  urine.  The  pulse 
became  much  weaker  and  the  respiration 
shallow  and  hurried.  On  March  ist  he 
passed  into  coma  and  died  on  March  2d. 

The  temperature  was,  in  general,  low, 
varying  from  99°  to  100.4°  with  occasional 
elevations  to  102°  and  103°,  until  Febru- 
ary 23d,  when  it  began  gradually  to  ascend 
and  continued  to  do  so  progressively  to 
the  end,  the  final  temperature  being  106.2°. 
The  pulse  varied  between  98  and  no  until 
February  23d,  when  it  also  ascended  until 
February  27th,  then  becoming  so  variable  in 
force  that  an  accurate  count  could  not  be 
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made.  The  respiratory  rate  remained  con- 
stantly around  24  until  the  24th  of  Feb- 
ruary, when  it  began  to  increase  rapidly. 
A  record  of  the  pulse,  temperature  and 
respiration  is  shown  in  chart  II.  A  distinct 
cerebral  •  tache  developed  after  the  fourth 
week  of  the  patient's  illness  and  during  the 
fifth  and  sixth  weeks  there  was  a  marked 
rash  over  the  abdomen.  The  entire  dura- 
tion of  the  disease  was  forty  days.  Several 
repeated  examinations  of  the  blood  and 
spinal  fluid  faUed  to  reveal  anything 
pathological. 

The  neurological  examination  of  this 
patient  made  in  the  third  week  of  his 
disease  showed  a  man  of  middle  age,  lying 
supine  in  bed  with  eyes  closed  and  respond- 
ing indifferently  to  questions.  His  face  had 
a  definite  wax-mask  expression  and  in 
the  right  arm  and  leg  there  was  a  tremor 
which  was  continuous  during  rest,  fairly 
large  in  its  amplitude  and  relatively  slow, 
resembling  in  all  respects  the  tremor  of 
paralysis  agitans  and  having  the  further 
characteristic  featiu-e  in  the  fact  that  it 
disappeared  when  the  patient  moved  arm 
or  leg.  AU  of  the  normal  automatic  asso- 
ciation movements  of  the  face  and  eye,  of 
eye  muscles  and  neck  muscles,  of  the  intra- 
segmental  movements  of  the  arm  and  the 
intersegmental  movements  of  the  arm  and 
leg  were  suppressed.  It  was  possible  to 
arouse  him  sufficiently  to  make  tests  of 
his  gait  and  station.  While  he  was  rising 
from  the  bed  the  complete  suppression  of 
the  normal  automatic  associated  move- 
ments, especially  upon  the  right  side,  was 
observed.  In  standing  he  had  a  typical 
Parkinsonian  attitude  and  his  gait  pre- 
sented a  marked  festination.  'When  ques- 
tioned, he  complained  of  a  feeling  that 
made  him  fear  that  he  might  pitch  forward 
when  walking  or  standing  and  he  vouch- 
safed the  information  that  he  felt  that  he 
could  run  better  than  he  coiild  walk.  His 
whole  attitude  and  appearance  were  un- 
mistakably those  of  a  Parkinsonian  syn- 
drome, more  pronounced  upon  the  right 
side  of  the  body.  On  returning  to  bed,  he 
immediately  lapsed  into  a  somnolent  state 


from  which  he  could  be  readily  aroused 
sufficiently  to  cooperate  with  intelligence. 
The  reflexes  of  both  upper  and  lower 
extremities  were  present  and  active,  being 
slightly  more  active  upon  the  right  than 
the  left  side.  There  was  no  Babinski  or 
other  pathological  reflex  observed  at  any 
time  during  the  course  of  his  disease.  The 
abdominal  reflexes  were  present  as  were 
also  the  ciliospinals  on  both  sides.  The 
muscle  tone  in  the  right  arm  and  leg  was 
distinctly  increased  as  compared  to  that 
upon  the  left  side.  Beside  the  tremor  at 
rest,  there  were  no  other  irregular,  involun- 
tary acts  recorded. 

The  tests  for  somesthetic  sensibility,  in 
so  far  as  the  patient  was  able  to  cooperate, 
showed  no  departure  from  the  normal,  all 
qualities  and  modes  of  sensibility  being 
intact. 

Cranial  Nerves. — The  patient  was  able 
to  recognize  several  different  aromatics 
in  either  nostril.  His  vision  was  20/20  in 
each  eye  without  correction;  the  peri- 
metric fields  were  impossible  of  definition 
on  account  of  lack  of  cooperation;  the 
pupillary  reactions  and  the  fundi  were 
normal;  a  slight  degree  of  nystagmus  was 
present  at  times;  there  was  no  strabismus 
and  no  ptosis. 

With  the  exceptions  mentioned,  the 
third,  fourth  and  sixth  cranial  nerves  were 
normal.  The  trigeminus  nerve  showed 
no  disturbance  in  its  motor  or  sensory 
divisions. 

In  the  facial  nerve,  no  definite  paralysis 
was  observed,  although  attention  has 
already  been  called  to  the  immobility  of 
the  face,  giving  rise  to  a  typical  wax- mask 
appearance. 

The  ninth,  tenth,  eleventh  and  twelfth 
nerves  were  all  normal.  There  was,  how- 
ever, some  distinct  monotony  in  the  voice 
such  as  is  usual  in  cases  of  paralysis 
agitans. 

This  case  of  epidemic  encephalitis  has 
its  chief  interest  perhaps  in  the  fact  that  it 
presented  the  paralysis  agitans  type,  rap- 
idly running  a  fatal  course 

Case  VIII.  Mrs.  W.  B.,,  forty-nine  years 
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of  age,  an  active  and  robust  woman  who, 
in  October,  1918,  sioffered  from  a  severe 
attack  of  influenza  and  pneumonia  par- 
tictdarly  affecting  the  right  lung.  This  con- 
dition kept  her  in  bed  for  several  weeks, 
and  her  convalescence  was  slow,  so  that 
she  was  not  in  a  normal  condition  again 
tmtil  the  beginning  of  December,  19 18. 
For  several  weeks  she  went  about  as  usual 
seeming  to  enjoy  good  health;  but  about 
the  middle  of  December  she  was  stricken 
again  with  an  acute  attack  giving  rise  to 
fever,  headache  and  general  malaise.  The 
exact  nature  of  this  disorder  was  not  at  the 
time  c'early  understood.  Her  temperature 
did  not  at  any  time  exceed  103°,  but  con- 
tinued for  several  weeks.  Even  after  the 
temperature  had  ceased,  however,  she  did 
not  seem  to  regain  her  health ;  she  suffered 
from  a  marked  asthenia,  not  merely  of 
physical  strength  but  in  initiative  as  well. 
Several  days  after  the  fever  had  left  her 
she  awakened  one  night  to  find  herself  in 
a  profuse  perspiration  and  her  right  arm 
shaking  somewhat  violently;  and  this 
tremor  in  the  right  arm  and  hand  con- 
tinued without  cessation  or  much  modifica- 
tion until  the  time  of  her  death.  She  was 
unable  to  sleep  dining  the  remainder  of 
the  night,  and  upon  arising  in  the  morn- 
ing noticed  that  a  similar  tremor  was 
present  in  the  right  leg  and  foot.  She  was 
conscious  that  all  her  movements,  particu- 
larly on  the  right  side,  had  become  annoy- 
ingly  and  perceptibly  slower  and  that 
everything  she  did  was,  in  her  own  words, 
"greatly  slowed  down."  At  the  end  of  a 
week,  her  whole  appearance  and  attitude 
had  changed ;  the  tremor  was  not  the  only 
feature  of  her  trouble  which  annoyed  her; 
for  she  felt  a  stiffening  of  the  muscles  in 
her  arm  and  leg,  together  with  a  great 
sense  of  disquietude  throughout  her  entire 
body.  When  she  attempted  to  walk,  she 
found  that  her  gait  was  shuffling  and  slow. 
She  herself  made  the  observation  that  her 
speech  had  a  mournful  monotony  about  it 
for  which  she  could  not  account. 

Upon  neurological  examination  at  this 
time,  she  presented  a  typical  Parkinsonian 


attitude  in  standing  as  well  as  lying  down. 
There  was  a  tremor  at  rest  in  the  right 
upper  and  lower  extremities  with  marked 
hypertension  in  all  of  the  muscles  of  the 
body.  All  automatic  associated  movements 
in  the  face  and  eye  muscles,  in  the  neck 
and  arm  muscles,  in  the  arms  and  legs, 
were  either  abolished  or  distinctly  de- 
creased in  their  activity.  The  gait  was 
shuffling,  with  some  festination  and  a 
subjective  sense  of  proctirsion.  The  patient 
stated  that  she  felt  she  could  run  better 
than  she  could  walk.  One  very  striking 
feature  of  the  case  was  the  marked  sense 
of  disquiet  and  a  desire  to  move  the  limbs 
from  place  to  place  but  finding  no  position 
in  which  they  were  quite  comfortable. 
Every  position  assumed  very  quickly  lost 
the  little  rehef  which  it  originally  afforded, 
so  that  the  patient  was  in  a  state  of  con- 
stant mental  and  physical  unrest  which 
preyed  upon  her  night  and  day,  disturbed 
her  sleep  and  harassed  her  when  awake. 

The  deep  reflexes  of  the  right  arm  and 
leg  were  somewhat  more  active  than  the 
corresponding  reflexes  upon  the  left  side. 
The  abdominal  reflexes  were  absent,  due 
probably  to  the  fact  that  the  abdomen  was 
greatly  distended  by  a  large  cystic  fibroid 
of  the  uterus.  There  was  no  Babin- 
ski  on  either  side  and  no  pathological 
reflex  of  any  kind.  The  blood  and  urine 
examinations  were  negative.  The  spinal 
fluid  was  not  examined. 

At  the  end  of  two  months,  it  became 
necessary  to  interfere  siu-gically  for  a  pelvic 
condition  which  seemed  to  jeopardize  the 
patient's  life.  In  consequence,  a  laparotomy 
was  performed,  the  operation  being  a  short 
one,  lasting  only  one  hour,  gas,  ether  and 
oxygen  being  the  anesthetic.  The  patient, 
however,  never  regained  consciousness  and 
died  in  thirty-six  hours. 

This  case  was  the  subject  of  several  con- 
sultations and  much  difference  of  opinion. 
By  some  it  was  considered  as  a  purely 
functional  disorder,  having  the  character 
of  a  hysterical  tremor.  This  supposition 
was  substantiated  by  the  fact  that  the 
patient,    prior   to   her   illness,    had    been 


ii8 


Epidemic  Encephalitis 


engaged  in  war  work  among  soldiers  re- 
turning from  France,  many  of  whom  were 
suffering  from  "shell-shock."  Ultimately, 
however,  the  clinical  features  of  the  disease 
were  too  definite  to  leave  room  for  doubt 
in  the  matter  of  its  close  correspondence  to 
a  typical  Parkinsonian  sj'ndrome.  The  case 
is  remarkable  for  the  rapid  development  of 
its  parah'sis  agitans  featxires  as  well  as 
for  the  absence  of  any  conspicuous  period 
of  lethargy  or  somnolence. 

Case  IX.  Mr.  B.,  forty-two  years  of 
age,  married,  merchant.  The  course  of  the 
disease  in  this  patient  stands  out  in  pro- 
nounced contrast  to  the  two  cases  already 
cited.  Although  a  definite  Parkinsonian 
syndrome  developed,  its  full  evolution  was 
slow  and  its  course  short,  the  patient 
making  a  complete  recove^\^ 

Dining  the  summer,  Mr.  B.  had  com- 
plained of  some  intestinal  disturbance, 
was  predisposed  to  lassitude  and  some  dis- 
inclination to  participate  in  his  usual 
occupation  and  amusements.  In  the  early 
part  of  December,  it  was  discovered  that 
he  was  suffering  from  a  tapeworm.  Other 
than  this,  his  previous  history  contained 
nothing  of  particular  note  as  he  had  always 
been  a  man  who  enjoyed  good  health  and 
was  unusually  active.  He  did  not  suffer 
from  influenza  so  far  as  he  and  his  family 
can  recall. 

In  Januar\^  he  went  to  a  sanitarium  to 
take  vermifugic  treatment,  which  proved 
successful  in  all  respects.  Several  days 
after  this  treatment,  instead  of  feeling 
improved,  he  complained  that  he  was  no 
better;  in  fact,  he  thought  he  felt  much 
worse  than  before.  He  showed  no  disposi- 
tion to  get  up  and  be  about  but  preferred 
to  remain  in  an  inert  if  not  semistuporous 
condition  most  of  the  time.  He  had  no 
particular  restlessness  nor  did  he  show 
any  mental  disturbance,  but  his  conduct 
was  marked  by  an  unusual  indifference  to 
his  surroundings.  After  remaining  for  one 
week  in  this  condition,  he  began  to  see 
double,  while  his  physician  noticed  that 
there  was  a  slight  palsy  of  the  right  side  of 
the   face.    His   indifference   increased;   he 


seemed  to  have  lost  all  initiative  and  noth- 
ing succeeded  in  gaining  or  holding  his 
attention.  He  was  neither  stuporous  nor 
comatose;  when  addressed  he  would  re- 
spond in  a  listless  manner. 

He  could  be  aroused  and  made  to  get  out 
of  bed.  Upon  such  occasions  his  physician 
noticed  that  the  attitude  of  his  body,  the 
position  of  his  arms  and  head,  the  expres- 
sion in  his  face,  and  his  movements  in 
walking  were  strikingly  similar  to  the 
appearances  of  paralysis  agitans  -uithout 
the  tremor. 

The  patient  was  seen  in  considtation 
and  the  diagnosis  of  brain  tumor  was 
made. 

At  the  end  of  four  weeks,  however,  there 
appeared  in  the  left  foot  a  tremor  typical 
of  paralysis  agitans.  This  slowly  extended 
in  the  course  of  the  next  few  days  until 
it  involved  the  entire  left  leg  and  finally 
manifested  itself  to  a  shght  degree  in  the 
left  hand  and  forearm. 

Neurological  examination  at  this  time 
showed  a  patient  mth  a  characteristic 
wax-mask  expression,  in  addition  to  which 
there  was  a  slight  facial  palsy  upon  the 
right  side  and  an  occasional  diplopia  due 
undoubtedly  to  a  weakness  of  the  right 
oculomotor  nerve.  There  was  a  sUght 
degree  of  ptosis  of  both  eyelids. 

The  tremor  in  the  left  foot  and  leg  was 
unquestionably  of  the  agitans  type,  not 
only  in  its  rate  and  amplitude,  but  also 
because  it  occurred  during  rest  and  disap- 
peared during  action. 

The  reflexes  on  the  two  sides  were  active 
and  equal.  There  were  no  pathological 
reflexes  observed,  either  deep  or  super- 
ficial, although  there  was  a  sUght  tendency 
toward  increase  in  tone  of  the  muscles 
upon  the  left  side.  The  patient  had  some 
festination  in  the  gait  and  complained  of  a 
sense  of  procin-sion. 

Sensibility  was  normal  in  all  quaUties, 
and  the  special  senses,  with  the  exceptions 
already  noted,  were  intact. 

The  patient  continued  to  be  apathetic 
and  generally  somnolent  for  several  weeks, 
but   by    degrees    these    symptoms    disap- 
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peared,  and  at  the  end  of  two  months  not 
only  the  tremor  and  stiffness  of  the  muscles 
but  the  Parkinsonian  attitude  and  expres- 
sion had  entirely  disappeared. 

This  patient  did  not  have  fever  at  any 
time  during  his  disease. 

His  urine  and  spinal  fluid  were  negative. 
Eventually  he  made  what  is  considered  a 
complete  recovery  and  is  now  in  a  state  of 
health  which  he  himself  believes  to  be 
normal. 

Case  X.  Miss  H.  M.  H.,  thirty-eight 
years  of  age,  office  worker.  Coincidently 
with  the  onset  of  her  last  menstrual  period, 
March  i,  1919,  she  suddenly  became  ex- 
cessively nervous,  could  not  sleep  at  night 
and  was  in  a  state  of  depression  which 
made  it  impossible  for  her  to  attend  to 
business.  She  believes  her  menstrual  period 
was  quite  normal  and  that  she  did  not 
suffer  at  that  time  or  previously  from  ill- 
ness which  in  any  way  resembled  influenza. 
In  fact,  she  is  quite  certain  that  she  has 
not  had  the  influenza  druing  the  past 
winter;  and  up  to  the  time  of  her  present 
illness  she  had  been  carrying  on  her  work 
with  her  usual  energy  and  application. 
Almost  immediately  upon  the  onset  of  her 
illness,  she  noticed  a  great  disquietude, 
especially  in  hef  lower  extremities.  She 
found  she  could  not  get  them  in  any  com- 
fortable position  but  was  compelled  to 
move  them  about  continually  from  one 
position  to  another.  She  also  noticed  that 
her  movements  became  much  more  slow 
and  deliberate  and  that  whereas  she  had 
always  been  alert  and  active,  she  now  felt 
stiff  and  fixed  as  if  molded  into  an  attitude 
out  of  which  it  was  difficult  for  her  to 
extricate  herself.  She  had  a  definite  sense 
of  procursion  and  thinks  that  she  could 
run  better  than  she  walks.  This  proves  to 
be  the  fact  and  when  she  starts  running 
it  is  difficult  for  her  to  come  to  a  stand. 
Her  attitude  and  expression  are  typically 
Parkinsonian;  after  the  first  week  of  her 
present  illness,  she  observed  a  tendency 
to  a  tremor  appearing  in  her  hand,  and 
more  noticeably  in  her  left  foot.  This  sub- 
sequently extended  so  that  it  involved  the 


entire  left  leg.  The  tremor  came  on  es- 
pecially when  she  was  sitting  down  and 
when  the  leg  was  at  rest.  It  was  not  notice- 
able while  walking  or  standing.  About  this 
time  there  appeared  over  her  entire  body 
a  rash  which  she  said  was  not  unlike  hives. 

A  neurological  examination  made  at  the 
end  of  the  fourth  week  of  her  illness  showed 
a  young  woman  looking  and  acting  in  all 
respects  like  a  typical  case  of  paralysis 
agitans.  She  sat  immobile  and  then  sud- 
denly got  up  and  walked  about  as  if 
distressed,  although  her  movements  were 
slow.  There  was  a  suppression  of  almost  all 
facial  expression  and  of  all  automatic 
associated  movements.  When  she  got  up 
or  sat  down  it  was  almost  as  if  her  body 
were  one  piece.  She  walked  slowly  with  no 
automatic  associated  movements  in  the 
arms.  Tests  of  coordination  and  skilled 
acts  were  normal,  save  for  a  marked 
slowing  down  of  all  movements.  Her  voice 
was  monotonous  and  toneless.  When  at 
rest  there  was  a  definite  Parkinsonian 
tremor  in  the  left  leg  and  foot.  The  reflexes 
were  normal.  There  was  some  increase  in 
muscle  tone,  especially  on  the  left  side  of 
the  body. 

All  types  of  somesthetic  sensibility  were 
intact. 

The  Cranial  Nerves. — The  olfactory  sense 
was  normal.  The  vision  seemed  fair;  the 
fields  were  normal.  The  fundi  showed  a 
slight  blurring  in  the  upper  margin  of  the 
right  disc.  The  pupUs  were  unequal,  the 
right  being  larger  than  the  left.  In  size, 
they  were  round  and  regular  and  central 
in  position.  There  was  a  slight  hippus.  Both 
pupils  reacted  to  light  and  convergence, 
the  left  more  actively  than  the  right.  There 
was  no  strabismus  or  other  abnormal  move- 
ments of  the  eye. 

The  acoustic  nerve  was  normal  and  so 
also  were  the  trigeminus,  facial,  glosso- 
pharyngeus  and  vagus,  spinal  accessory 
and  hypoglossal  nerves. 

The  patient's  mental  condition  became 
so  distressing  that  it  was  necessary  to  send 
her  to  a  sanitarium.  Here  she  had  several 
severe  hysterical  attacks  but  subsequently 
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became  calmer  and  has  recently  shown 
some  shght  improvement  in  all  of  her 
symptoms. 

This  case  has  its  interest  in  the  fact 
that  the  Parkinsonian  syndrome  developed 
apparently  Tvithout  any  backgroimd  of 
general  systemic  involvement,  there  being 
no  history  of  temperature  or  other  signs 
of  acute  infection.  Fvirthermore,  the  ab- 
sence of  any  pronounced  lethargy  and  the 
apparent  substitution  for  it  of  marked 
restlessness,  insomnia  and  physical  dis- 
quietude give  a  turn  to  the  disease  which 
is  quite  tmusual  when  compared  with  the 
other  cases  of  this  type  already  reported. 

Case  XL  Mr.  G.  G.,  age  sixty,  merchant. 

During  the  winter  of  1918-19,  he  had 
the  influenza  twice,  the  first  attack  of 
which  was  compUcated  by  lobar  pneu- 
monia. He  made  a  complete  and  good  re- 
covery after  each  attack  and  was  gradually 
regaining  his  strength,  when  it  was  noticed 
that  he  began  to  lose  his  usual  interest  in 
his  surroundings  and  lapsed  into  an  apa- 
thetic condition.  Every  effort  was  made  to 
arouse  him  from  this  state,  but  without 
success.  He  had  no  actual  lethargy',  but 
he  slept  much  longer  and  apparently  more 
deeply  than  was  his  custom.  He  wotdd  sit 
about  the  house  most  of  the  day  without 
manifesting  interest  in  his  customary  pur- 
suits. All  of  his  motor  activities  became 
decidedly  slower  and  more  dehberate.  His 
gait  was  somewhat  shuffling  in  character 
and  he  noticed  a  desire  when  walking  to 
hasten  his  steps ;  in  fact  he  felt  like  ranning 
most  of  the  time  and  coidd  actually  run 
much  better  than  he  covdd  walk.  His  -udfe 
and  friends  noticed  a  pronounced  change 
in  his  expression.  His  face  had  a  fixed  look. 
His  voice  grew  feeble  and  monotonous. 
At  the  end  of  a  month,  it  was  diffictdt  for 
him  to  get  about,  not  alone  because  his 
movements  were  slow,  but  also  because  of 
the  great  fatigue  which  any  muscular 
exertion  caused  him. 

Neurological  examination  at  this  time 
showed  a  well-preserved  and  robust  man 
lying  supine  in  bed,  unable  to  rise  without 
assistance,   and  quite  as  unable  to  tiam 


himself  from  side  to  side  in  bed.  He  com- 
plained bitterly  of  a  sense  of  disquietude 
in  his  legs,  and  expressed  the  wish  to 
move  them  frequently  about  in  the  bed. 
In  this  way  only  was  he  able  to  be  com- 
fortable. 

His  coordination  was  normal.  There  was 
no  tremor  in  any  part  of  his  body.  His 
reflexes  were  equal  on  the  two  sides,  both 
deep  and  superficial,  and  no  pathological 
reflexes  were  observed.  Upon  testing  his 
muscles,  the  tone  presented  a  marked  in- 
crease in  all  of  the  muscles  of  both  upper 
and  lower  extremities.  All  automatic  asso- 
ciated movements  were  suppressed. 

Somesthetic  sensibihty  was  normal. 

Cranial  Nerves. — The  nerves  of  special 
sense  were  intact.  There  was  a  slight  weak- 
ness and  flattening  of  the  right  side  of  the 
face  and  the  patient  reported  that  in  the 
early  part  of  his  illness  he  had  suffered 
from  a  transitory  diplopia. 

The  trigeminus,  glossopharjmgeus  and 
vagus,  spinal  accessory  and  h3^poglossal 
nerves  were  normal.  On  the  day  of  the 
examination  the  patient  manifested  a 
tendency  to  sleep,  which  was  more  pro- 
nounced at  this  than  at  any  other  time 
during  his  illness.  He  had  no  temperatiire; 
the  pulse  and  respiration-  were  normal.  At 
no  time  during  his  illness  had  there 
been  fever  or  other  evidence  of  systemic 
disturbance. 

The  laboratory  findings  were  not  re- 
ported in  this  case,  and  the  patient  has 
remained  in  practically  the  same  condition 
for  the  past  few  weeks. 

This  group  of  cases  has  its  chief  interest 
in  the  fact  that  all  developed  clearly  de- 
fined Parkinsonian  symptoms.  Four  of 
these  cases,  in  addition  to  the  suppression 
of  the  automatic  associated  movements, 
the  slowness  of  somatic  movement,  the 
characteristic  attitude  and  facies,  presented 
the  agitans  tremor. 

One  case,  however,  having  all  of  the 
other  cardinal  symptoms,  had  no  tremor. 

Two  of  the  five  cases  developed  a  moder- 
ate degree  of  somnolence  during  the  coiirse 
of  the  disease;  on  the  other  hand,  three  of 
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these  patients  showed  a  marked  restless- 
ness, not  only  at  the  beginning  of  the  dis- 
ease, but  more  or  less  throughout  its 
entire  course,  a  fact  which  makes  them 
stand  out  in  contrast  to  the  other  types  of 
epidemic  encephalitis  already  described. 

One  of  these  cases  ran  a  fatal  course  after 
several  weeks'  duration,  with  a  marked 
sustained  elevation  of  temperature  and  a 
sharp  rise  diuing  the  few  days  preceding 
death. 

One  patient  died  due  to  an  intercurrent 
operation. 

One  made  a  rapid,  complete  recovery, 
and  two  others  are  still  suffering  from  the 
effects  of  the  disease. 

Three  of  the  patients  had  suffered  from 
an  attack  of  influenza  a  short  time  before 
the  onset  of  the  encephalitis;  two,  however, 
did  not  give  any  such  history. 


IV.    POLIOENCEPHALITIC  TYPE 

In  this  subgroup,  of  which  many  in- 
stances have  been  reported,  the  authors 
have  encountered  two  cases.  This  group 
is  recognized  because  the  essential  symp- 
toms of  the  disease  confine  themselves 
almost  wholly  to  the  local  results  of  the 
polioencephalitis,  usually  of  a  light  grade, 
and  causing  a  paralysis  of  one  or  more  of 
the  cranial  nerves.  The  oculomotor  (third 
nerve)  and  the  facial  nerve  are  most  com- 
monly affected,  either  in  combination  or 
separately.  Lethargy,  stupor  or  somno- 
lence were  not  prominent  in  this  group, 
although  a  pronounced  asthenia  of  con- 
siderable duration  was  such  a  conspicuous 
clinical  feature  as  to  lead  to  the  supposition 
that  the  cases  might  in  reality  be  myas- 
thenia gravis  pseudoparalytica.  Upon  in- 
vestigation, however,  it  was  definitely 
shown  that  such  was  not  the  fact  and  that 
cases  of  this  polioencephalitic  type  be- 
longed, in  all  probability,  to  a  mild  or  even 
abortive  form  of  epidemic  encephalitis. 

Case  XIII.  Mr.  A.  L.  Age  sixty-three, 
married,  merchant.  In  January  19 19,  after 
many  months  of  active  and  exacting  busi- 


iiess  engagements,  the  patient  became  so 
extremely  exhausted  that  he  consulted  his 
physician.  He  was  advised  to  give  up  busi- 
ness for  a  time  and  leave  the  city  in  order 
to  rest  and  get  the  benefit  of  a  complete 
change.  The  following  morning  his  phys- 
ician was  again  called,  because  the  patient 
said  he  was  stiff ering  from  some  disturbance 
in  speech  which  he  thought  to  be  aphasia 
and  probably  due  to  a  stroke.  He  was  par- 
ticularly alarmed  because  on  the  previous 
evening  when  he  had  been  at  the  theatre, 
he  was  struck  by  the  fact  that  he  was 
troubled  with  double  vision.  This  diplopia 
persisted  until  the  next  day,  although  in 
the  morning  upon  waking  up  he  found  he 
was  quite  free  fromit.  It  returned,  however, 
after  he  had  attempted  to  read  the  morning 
papers.  At  this  time  when  seen  by  his  phys- 
ician it  was  noticed  that  he  presented  a 
bilateral  facial  paralysis  involving  all  three 
branches  of  the  facial  nerve  on  both  sides. 
This  paralysis  accounted  for  his  difficulty 
in  speech,  for  he  talked  as  one  would  if  a 
finger  were  pressed  into  either  cheek.  A 
slight  degree  of  ptosis  of  both  upper  eyelids 
was  also  present.  He  was  advised  to  leave 
the  city  at  once  for  the  seashore.  This  trip, 
however,  was  not  successful,  for  on  the 
second  day  his  asthenia  increased  so  much 
that  he  became  alarmed  and  had  what 
seems  to  have  been  a  nervous  chill,  with 
acute  indigestion. 

Neurological  examination  at  this  time 
showed  a  man  in  a  much  enervated  condi- 
tion, fully  cognizant  of  his  environment, 
able  to  be  up  and  about,  and  thoroughly 
to  cooperate.  His  gait  showed  nothing  pe- 
culiar, but  his  face  had  the  characteristic 
expression  of  a  bilateral  facial  paralysis. 
There  was  a  marked  epiphora  of  tears  and  a 
tendency  to  sialorrhea.  His  gait  was  nor- 
mal. Muscular  strength  and  coordination 
were  good.  There  were  no  defects  in  skilled 
movements.  His  reflexes,  deep  and  super- 
ficial, were  normal  and  active.  There  were 
no  abnormal,  involuntary  acts,  such  as 
tremors  or  twitchings,  and  all  automatic 
associated  movements  were  intact. 

General  sensibility  was  normal,  as  were 


Epidemic  Encephalitis 


all  of  the  cranial  nerves  with  the  exception 
of  the  seventh  on  both  sides.  The  electrical 
reactions  of  the  facial  muscles,  both  direct 
and  indirect,  showed  a  fairly  active  re- 
sponse to  the  faradic  current  and  the  nor- 
mal galvanic  contraction  formula. 

The  asthenia  which  was  such  a  pro- 
nounced symptom  in  the  early  part  of  the 
disease  has  gradually  disappeared.  The 
facial  palsy  is  slowly  improving,  although 
this  has  persisted  for  sixteen  weeks. 

Case  XIII.  Mr.  A.  G.  A.,  thirty-six 
years  of  age;  clerk.  During  the  time  when 
a  number  of  patients  were  confined  in  a 
suburban  hospital  suffering  from  the  in- 
fluenza, this  patient  was  admitted  because 
he  had  been  slightly  delirious  and  had  had 
a  rise  of  temperature  to  102°  which  lasted 
for  several  days.  Upon  the  disappearance 
of  the  acute  symptoms  he  manifested  a 
paralysis  of  both  oculomotor  nerves  lead- 
ing to  a  slight  degree  of  ptosis  and  external 
strabismus.  The  right  side  of  the  face 
showed  some  flattening  in  its  middle  and 
lower  portions,  while  the  activity  of  the 
frontalis  upon  the  right  side  was  less  vigor- 
ous than  that  upon  the  left.  This  patient 
developed  no  further  symptoms,  and  a 
neurological  examination  made  on  the 
fourth  day  of  his  iUness  showed  no  evidence 
of  pathological  changes  in  his  nervous  sys- 
tem other  than  those  which  have  already 
been  noted.  He  suffered  from  an  asthenia  of 
a  mild  grade  which  lasted  for  about  a 
month.  His  blood,  spinal  fluid  and  urine 
showed  nothing  abnormal.  In  six  weeks  he 
was  sufficiently  improved  to  enable  him  to 
return  to  his  business,  and  since  that  time, 
with  the  exception  of  a  brief  attack  of 
severe  sciatica  on  the  left  side,  he  has 
enjoyed  normal  health. 

Both  of  these  cases  may  be  taken  to 
represent  the  strictly  focal  expression  of  a 
polioencephalitis  of  mild  degree.  The  in- 
flammation touched  the  nervous  system 
but  Hghtly  and  in  restricted  areas.  In  one 
case  the  involvement  of  the  cranial  nerve 
nuclei  was  of  considerable  severity  and 
determined  a  slow  convalescence;  in  the 
other  instance,  however,  the  affection  of 


the  motor  ceUs  must  have  been  slight,  for 
the  recovery  was  rapid  and  complete. 
These  cases  may,  therefore,  be  taken  to 
indicate  the  possibility  of  an  abortive  form 
of  the  disease,  one  in  which  the  involve- 
ment is  so  light  as  to  occasion  a 
transitory  clinical  outline  of  the  more 
severe  type  and  to  permit  a  restitutio  ad 
integram  almost  before  the  symptoms  were 
well  enough  defined  to  attract  attention. 
In  one  case  there  was  a  general  systemic 
reaction  as  shown  by  the  slight  rise  in 
temperature;  in  the  other  case  no  such 
reaction  occurred.  It  is  of  further  interest 
to  note  that  in  neither  case  was  it  possible 
to  obtain  a  history  of  influenza. 


V.  Acute  Anterior  Poliomyelitic  Type 

Case  XIV.  Over  a  year  ago  one  of  the 
authors*  reported  the  case  of  a  child  4 
years  of  age  whose  mother  stated  that  he 
had  wasting  of  the  right  leg,  dragging  of 
the  right  foot,  and  weakness  of  the  right 
leg,  particularly  when  walking  or  running, 
and  especially  when  walking  any  distance. 
This  child's  trouble  occurred  during  the 
last  epidemic  of  poliomyelitis  which  swept 
over  New  York  City  in  19 16.  The  child 
left  New  York  for  Liverpool  in  September, 
1 91 6.  On  the  last  days  of  his  trip  he  com- 
plained of  feeling  ill  and  his  body  seemed 
hot.  He  was  seen  by  an  EngUsh  physician, 
who  made  the  diagnosis  of  infantile  paral- 
ysis, upon  hearing  that  the  child  had  come 
from  New  York.  On  the  second  day  of  his 
illness,  the  patient  passed  into  a  deep 
sleep,  in  which  condition  he  remained,  not 
even  arousing  to  take  food,  for  the  next 
fourteen  days.  The  mother  took  the  child 
to  the  hospital  and  placed  him  upon  a  bed 
on  his  right  side.  Each  time  she  called  to 
see  him  he  was  still  in  the  same  position. 
After  fourteen  days  the  boy  made  his  first 
sound,  calling  his  mother.  The  child  was 
unable  to  hold  up  his  head  without  as- 
sistance for  six  months.  He  sat  up  alone 

*  Poliomyelitis  with  Prolonged  Somnolence.  Frederick  TiJney, 
M.D.    Neurological  Bulletin,  Vol.  I,  No.  i,  January,  1918,  page  7. 
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for  the  first  time  in  February,  191 7,  and 
two  weeks  later  he  was  able  to  stand. 
Since  that  time  he  has  gradually  improved, 
the  right  leg  remaining  much  smaller  and 
softer  than  the  left.  With  the  exception  of 
considerable  atrophy  and  a  marked  hypo- 
tonus  of  the  right  lower  extremity,  the 
neurological  examination  made  in  19 18 
showed  nothing  abnormal  in  the  patient. 
There  is  no  record  of  the  patient's  hospital 
findings,  so  it  is  impossible  to  state 
whether  the  child  suffered  from  an  oph- 
thalmoplegia or  whether  he  had  any 
cranial  nerve  involvement.  At  the  time  the 
case  was  considered  to  be  one  of  acute 
poliomyelitis,  and  this  opinion  was  un- 
doubtedly greatly  influenced  by  the  fact 
that  the  illness  occurred  during  a  wide- 
spread and  virulent  epidemic  of  this  disease, 
during  which  clinical  imagination  was, 
perhaps,  too  keenly  alert  in  the  recognition 
of  the  disorder  then  epidemic. 

This  condition  of  prolonged  somnolence 
associated  with  a  lower  motor  neuron  type 
of  paralysis  affecting  the  leg,  created  much 
discussion,  although  it  was  the  final  opinion 
of  the  physicians  who  had  an  opportunity 
to  study  the  case  that  the  diagnosis  was  an 
atypical  poliomyelitis.  In  no  other  way  did 
it  seem  possible  to  explain  the  unusual  and 
prolonged  somnolence.  It  is  our  present 
belief  that  the  case  does  in  reality  belong 
to  that  latter  group  and  presents  that  rare 
but  not  at  all  impossible  combination  of 
symptoms,  namely,  the  simultaneous  in- 
volvement of  brain  and  spinal  cord. 
It  is  noteworthy,  however,  that  in  the 
majority  of  cases  of  encephalitis,  the  spinal 
cord  is  but  little  involved,  and  conversely, 
by  far  the  greater  proportion  of  acute 
poliomyelitis  cases .  shows  little  or  no 
involvement  of  the  brain  stem.  Particular 
emphasis  is  laid  upon  this  fact,  and  the 
authors  desire  to  call  special  attention  to 
this  case  of  infantile  paralysis  which  oc- 
curred during  the  height  of  a  virulent 
epidemic  of  acute  anterior  poliomyelitis 
and  yet  had  one  of  the  most  prominent 
symptoms  associated  with  epidemic  en- 
cephalitis, i.e.,  prolonged  somnolence. 


VI.  Posterior  Poliomyelitic  Type 

So  far  as  the  recorded  cases  go  at  the 
present  time,  this  type  presents  an  unique 
variety  of  the  disease  whose  chief  charac- 
teristic is  an  inflammatory  affection  involv- 
ing the  dorsal  root  ganglia,  in  other  words, 
producing  an  acute  posterior  poliomyelitis. 
The  authors  have  encountered  but  a  single 
instance  of  this  type. 

Case  XV.  Miss  M.  S.  Age  thirty-nine 
years.  The  patient's  previous  history  is 
not  important  in  her  present  condition. 
She  has  suffered  from  no  serious  illness, 
and  so  far  as  she  is  able  to  state,  did  not 
have  influenza  during  the  past  winter. 
Her  family  history  is  negative. 

On  January  i,  1919,  the  patient  at- 
tempted in  the  morning  to  arise  from  bed, 
but  upon  standing  up,  fell  to  her  knees,  and 
only  with  great  effort  was  she  able  to  re- 
turn to  bed.  This  incident  did  not  seem 
to  have  alarmed  her  much  or  to  have  at- 
tracted her  attention  especially.  She  knew 
that  she  felt  weak  and  sleepy  and  so  de- 
cided to  remain  quiet.  In  a  short  time  she 
fell  asleep  and  for  the  next  three  weeks,  she 
slept  most  of  the  time.  She  could  be  aroused 
to  take  her  meals  but  manifested  little  in- 
terest in  her  surroundings.  When  seen  by 
her  physician,  her  condition  was  thought 
to  be  one  of  a  nervous  breakdown,  possibly 
an  hysteria.  Her  temperature  was  not 
taken  and  it  is  believed  that  she  had  no 
elevation  of  temperature  during  her  acute 
illness.  As  she  began  to  recover  at  the  end 
of  three  weeks,  she  noticed,  upon  attempt- 
ing to  read,  that  the  letters  blurred,  and 
when  looking  at  a  distance,  she  was  con- 
scious of  double  vision.  This,  however, 
rapidly  disappeared,  so  that  in  the  course 
of  a  week  she  could  read  for  a  short  space 
of  time  without  seeing  double;  but  as  soon 
as  she  became  at  all  fatigued,  the  double 
vision  returned.  She  also  noticed  a  tingling 
and  burning  sensation  which  was  very 
disagreeable  and  at  times  painful  upon  the 
left  side  of  her  face  in  an  area  which  came 
exactly  up  to  the  midline  and  followed  in 
all  its  boundaries  the  cutaneous  innerva- 
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tion  of  the  trigeminal  nerve.  In  the  region 
in  which  she  suffered  this  painful  sensation, 
there  appeared  a  number  of  small  herpetic- 
like  eruptions  which,  however,  never  as- 
sumed the  full  character  of  herpes;  these 
small  eruptions  were  very  sensitive  to  the 
touch,  to  the  air  and  to  cold  water.  At  the 
end  of  ten  weeks  the  rash  was  still  faintly 
visible  and  was  discretely  limited  to  the 
area  of  innervation  upon  the  skin  of  the 
left  trigeminal  nerve.  About  this  time  the 
patient  began  to  complain  of  a  tingling 
and  blaming  sensation  on  the  dorsal  aspect 
of  the  right  leg,  corresponding  to  sacral 
dermatomes  2,  3  and  4.  This  she  described 
as  similar  in  all  respects  to  the  sensation  in 
the  left  side  of  her  face,  although  no 
eruption  had  as  yet  been  detected  in  this 
area  on  the  right  leg. 

The  neurological  examination  showed 
that  the  reflexes  were  equal  and  active 
upon  the  two  sides,  both  deep  and  super- 
ficial. The  muscle  tone  was  normal.  There 
was  no  paralysis  or  loss  of  strength  and  no 
incoordination.  The  muscular  status  was 
normal. 

Somesthetic  sensibility,  with  the  excep- 
tion of  the  left  trigeminal  area  and  the 
regions  of  innervation  corresponding  to 
sacral  dermatomes  2,  3  and  4  upon  the 
right  leg,  was  normal.  In  addition  to  the 
pain  and  dysesthesia  described  in  the  two 
affected  cutaneous  zones,  there  was  a 
marked  hyperalgesia  in  the  trigeminal 
area  of  the  left  side  and  the  cutaneous  zones 
on  the  back  of  the  right  leg.  Paresthesia 
was  also  present  in  these  regions,  both 
cold  and  heat  being  interpreted  as  pain, 
and  a  slight  stroking  with  cotton  wool 
giving  a  distressing  sensation. 

This  case,  whose  cardinal  symptoms 
were  lethargy,  ophthalmoplegia  and  zos- 
ter-like involvement  of  the  left  side  of  the 
face  and  the  right  leg,  may  be  regarded  as 
a  typical  example  of  acute  encephalitis. 
Its  unusual  clinical  feature  arises  from  the 
fact  that  the  dorsal  root  ganglia,  certainly 
the  Gasserian  upon  the  left  side  and  prob- 
ably the  dorsal  root  ganglia  of  sacral  2,  3 
and  4  upon  the  right  side,  had  been 
involved  in  an  inflammatory  process. 


A'll.  Epilepto-Maniacal  Type 

Case  XVI.  Mr.  G.  H.,  thirty-sLx  years; 
clerk.  In  the  latter  part  of  December, 
19 1 8,  this  patient  suffered  from  influenza 
with  severe  bronchial  involvement.  His 
recovery  was  unsatisfactory,  for  the  reason 
that  he  seemed  to  pass  from  a  respiratory 
to  a  psychic  disturbance.  In  the  second 
week  of  his  illness,  he  became  unmanage- 
able. His  temperature  still  remained  at 
102°  and  103°.  He  had  some  hallucinosis 
as  well  as  certain  ill-defined,  unorganized 
delusions.  These  were  more  troublesome 
at  night,  for  during  the  day  he  slept  most 
of  the  time.  For  several  weeks  he  lay  in 
this  lethargic  condition,  occasionally  diu:- 
ing  the  day  muttering  some  incoherent 
words  or  showing  a  partial  cooperation 
when  aroused  to  take  medication  or  food. 
At  this  time  he  was  orientated  to  time, 
place  and  person.  At  the  end  of  two  weeks 
his  somnolence  during  the  day  became 
more  profound,  while  at  night  his  delirium 
would  rise  at  times  to  a  point  at  which  he 
became  violent  and  destructive,  so  that 
actual  restraint  was  required.  During 
these  periods  of  excitement,  he  manifested 
definite  hallucinosis  and  delusions,  the 
latter  being  mostly  of  the  persecutory 
form.  On  several  occasions  he  managed  to 
free  himself  from  his  restraint  and  pre- 
sented such  maniacal  manifestations  that 
it  was  necessary  to  overcome  him  by  force 
and  keep  him  tmder  the  influence  of  nar- 
cotics. In  the  fifth  week  of  his  illness,  he 
had  a  generalized,  epileptiform  convulsion, 
which  was  repeated  in  several  hours,  and 
from  that  time  until  his  death,  these  con- 
vulsions continued  with  increasing  fre- 
quency and  severity.  His  temperature 
slowly  rose  and  after  being  in  a  status 
epilepticus  for  several  hours,  he  died  in 
coma  after  an  illness  lasting  six  weeks. 

Neurological  examination  of  this  patient 
showed  nothing  of  localizing  significance. 
The  motor  system  in  so  far  as  it  could  be 
adequately  investigated,  was  normal,  ex- 
cept for  a  slight  external  strabismus  of  the 
right  eye,  together  with  some  nystagmoid 
movements  affecting  both  eyes. 


Epidemic  Encephalitis 


125 


The  blood  count  and  cuhure  were  nega- 
tive on  several  tests.  The  first  lumbar  punc- 
ture showed  a  spinal  fluid  under  consider- 
able pressure  containing  a  slight  increase 
in  cells.  Upon  smear  and  culture  it  revealed 
the  presence  of  an  organism  which  was 
regarded  as  a  diplostreptococcus.  This 
finding,  however,  should  be  accepted  with 
much  reservation,  since  the  spinal  fluid 
withdrawn  several  days  later  and  tested 
in  three  different  laboratories,  gave  no 
such  results.  No  autopsy  was  obtained. 


VIII.  Acute  Psychotic  Type 

Case  XVII.  F.  S.,  male,  age  thirty-six. 
Admitted  to  the  hospital  October  19,  1918, 
with  a  diagnosis  of  influenza  and  bronchial 
pneumonia,  and  the  flnal  diagnosis  of 
acute  encephalitis  and  acute  parotid  siala- 
denitis. 

On  October  15,  1918,  the  patient  was 
seized  with  a  chill  and  general  malaise. 
He  felt  some  weakness  and  had  headache 
and  fever  with  pain  in  the  back.  On  exam- 
ination, the  patient  presented  much  pros- 
tration, flushed  face  and  rapid  breathing; 
he  had  a  coated  tongue  and  a  red  pharynx. 
There  were  signs  of  broncho-pneumonia 
in  the  lower  right  lobe  posteriorly.  There 
was  some  abdominal  distension. 

Neurological  examination  showed  a  pa- 
tient, very  apathetic,  lethargic  and  difficult 
to  arouse.  There  was  nothing  abnormal  in 
the  cranial  nerves.  The  patient  seemed 
unable  to  protrude  the  tongue. 

Examination  of  the  blood  made  on 
October  21st,  showed  the  white  cells  7,200; 
polymorphonuclears  96  per  cent;  large 
mononuclears  2  per  cent  and  lymphocytes 
2  per  cent.  The  patient  slept  all  of  the 
time  and  was  too  somnolent  to  cooperate 
in  any  examination.  There  was  some  evi- 
dence of  parotitis.  He  could  be  aroused 
from  his  lethargy  with  difficulty  but  when 
he  responded  at  all  his  answers  and  actions 
were  irrational.  During  the  next  week  his 
apathy  and  somnolence  increased  steadily, 
although  there  were  intervals,   especially 


at  night,  when  he  gave  evidence  of  an  acute 
psychosis.  He  evidently  suffered  from 
auditory  hallucinosis,  as  he  seemed  to  hear 
voices  and  reply  to  them.  Consciousness 
was  much  clouded  and  the  patient  became 
entirely  disorientated  during  such  intervals 
as  when  he  was  aroused  to  take  food. 
During  the  night  he  manifested  a  vicious 
tendency  to  resist  all  efforts  to  care  for  him. 
He  would  get  out  of  bed,  urinate  on  the 
floor,  and  insist  on  throwing  the  bedclothes 
on  the  floor  or  out  of  the  window.  If  left 
to  himself,  he  would  wander  about  the 
ward.  Ultimately  he  became  noisy  and 
uncontrollable. 

On  the  28th  of  October,  the  lethargy  had 
deepened  into  a  stupor.  A  lumbar  puncture 
made  at  this  time  showed  a  clear  fluid 
under  no  increase  of  pressure,  with  4 
lymphocytes,  globulin  Teaction  negative, 
Wassermann  reaction  negative,  culture 
sterile. 

It  now  seemed  impossible  for  him  to 
articulate  or  to  move  his  tongue  and 
swallow.  The  reflexes  in  the  upper  extremi- 
ties were  present  but  sluggish.  The  ab- 
dominal reflexes  were  all  present  but 
sluggish.  The  knee-jerks  were  present  but 
feeble,  the  right  being  slightly  more  active 
than  the  left.  There  was  no  Babinski  or 
any  modification  of  this  sign.  The  pupils 
were  dilated,  regular  and  equal,  but  reacted 
sluggishly  to  light,  and  accommodation. 
The  optic  discs  were  sharply  outlined.  His 
temperature  is  shown  in  Chart  III. 

On  October  30th  the  patient  passed  into 
coma,  and  on  November  ist  died.  No 
autopsy  was  obtained. 


IX.  Infantile  Type  (Neonatorum) 

It  seems  fltting  in  this  subgroup  to 
mention  the  cases  of  three  infants,  re- 
spectively four,  four  and  six  weeks  of 
age;  all  of  these  cases  were  seen  at  the 
Babies'  Hospital  through  the  coiurtesy  of 
Doctors  Robbins  and  Goldbloom,  who  are 
preparing  a  carefully  detailed  report  for 
later  publication.   In  the  clinical  picture. 
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these  patients  corresponded  so  exactly  to 
the  conditions  seen  in  adults  suffering  from 
acute  encephalitis,  that  there  can  be  little 
doubt  as  to  the  pathology  of  their  disease. 

The  interest  of  the  cases  lies  in  the  fact 
that  their  disease  began  at  such  an  extreme 
early  age,  an  observation,  so  far  as  the 
writers  know,  to  which  attention  has  not 
been  hitherto  called. 

Case  XVIII.  This  infant,  sLx  weeks  old, 
without  premonitory  symptoms,  suddenly 
refused  to  take  nourishment  and  passed 
into  a  deep  sleep  in  which  he  remained  for 
two  weeks. 

During  this  period  it  was  necessary  to 
feed  him  by  tube.  Due  to  the  excellent  care 
which  he  received,  he  was  kept  alive,  but 
when  he  began  to  show  a  return  of  interest, 
it  was  found  that  he  had  a  complete  paraly- 
sis of  the  left  side  of  the  face.  This  paralysis 
has  persisted  for  a  number  of  weeks  al- 
though it  is  slowly  improving. 

Case  XIX.  This  patient,  four  weeks  old, 
gave  a  similar  history  to  that  of  the  one 
aheady  described  and  after  a  period  of 
three  weeks'  somnolence,  began  to  recover. 
In  this  instance,  the  lower  and  middle 
facial  muscles  upon  the  left  side  were 
found  to  be  paralyzed  as  a  result  of  the 
disease.  The  child  is  now  doing  well  and  is 
gradually  improving. 

Case  XX.  Another  infant,  four  weeks 
old,  had  a  similar  history  of  prolonged 
somnolence  for  two  weeks,  at  the  end  of 
which  time  it  began  to  show  some  return 
of  interest.  Subsequently  it  was  found  to 
be  suffering  from  a  paralysis  of  ■  the  left 
side  of  the  face  and  a  motor  paralysis  of 
the  right  musculo-spiral  nerve,  giving  rise 
to  a  characteristic  wrist  drop  upon  that 
side. 

These  three  cases  are  cited  in  brief 
abstract  only  as  they  will  be  described 
later  in  extenso  by  the  pathological  de- 
partment of  the  Babies'  Hospital.  The 
writers  desire  to  express  their  deep  appre- 
ciation of  the  courtesy  and  kindness  of 
the  staff  of  the  Babies'  Hospital  which 
made  possible  the  observation  of  these 
three  cases. 


DISCUSSION 

Critical  Analysis  of  the  Symptoms  and 
Course  of  the  Disease  in  the  Series  of 
Cases  Described. 

Onset. — In  general  it  may  be  said  that 
the  onset  of  epidemic  encephalitis  is  sudden 
and  usually  occurs  without  the  develop- 
ment of  prodromata.  Eighteen  of  the  twen- 
ty cases  described  in  this  article  showed 
such  a  sudden  onset,  while  in  the  remS'in- 
ing  two,  there  was  a  short  prodromal 
period  characterized  by  general  malaise, 
asthenia,  slight  chilliness  and  a  rise  of 
temperature.  This  lasted  for  several  days 
before  the  definite  symptoms  of  the  disease 
were  recognized. 

2.  Lethargy. — Profound  somnolence  ap- 
proaching stupor  was  the  most  common 
clinical  feature  in  the  group  of  cases  de- 
scribed. This  lethargy  was  characterized 
by  the  fact  that  although  the  patients 
seemed  to  be  sleeping  soundly  and  to  be 
oblivious  to  the  incidence  of  ordinary" 
stimuli,  they  could  be  aroused  by  more 
active  stimulation  and  would  then,  for  a 
short  time,  manifest  a  fairly  clear  orienta- 
tion and  show  little  or  no  clouding  of 
consciousness.  This  alert  state,  however, 
was  short  lived  and  as  soon  as  the  eff'ort  to 
keep  the  patients  awake  ceased,  they  would 
lapse  back  into  the  deep  sleep  again.  The 
lethargy  was  of  varying  degrees  of  intensity ; 
in  some  instances  it  was  extremely  light, 
being  little  more  than  a  continuous  drowsi- 
ness from  which  the  patients  could  be 
aroused  without  much  difficixlty.  In  other 
cases,  however,  the  somnolence  was  much 
more  profound  and  required  an  active 
effort  to  awaken  the  patients.  Seventeen 
of  the  cases  suffered  from  this  lethargy, 
while  three  of  them,  although  typical  of 
the  disease  in  other  respects,  at  no  time 
showed  an  inclination  to  somnolence  or 
drowsiness.  It  is  interesting  to  note  in  this 
connection  that  all  three  of  these  cases 
belong  to  the  type  described  in  the  sub- 
group of  paralysis  agitans. 

3.  Cranial  Nerve  Palsies. — A  large  per- 
centage of  the  cases  showed  involvement  of 
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Fig.  I.  Oculomotor  Nucleus. 
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Fig.  3.  Hypoglossal  Nucleus. 


Fig.  4.  Vascular  Infiltration. 
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Fig.  5.  Hemorrhage  in  the  Thalamus. 
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Fig.  6.  Abducens  Nucleus. 
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one  or  more  of  the  cranial  nerves,  fourteen 
of  the  cases  presenting  such  affections.  Of 
these,  seven  were  confined  exclusively  to 
the  oculomotorius  nerve  (the  third  nerve). 
Six  cases  presented  a  combination  of  the 
oculomotorius  and  facial  nerve  palsies,  and 
in  one  case,  which  rapidly  ran  a  fatal 
course,  the  third,  sixth,  ninth,  tenth  and 
twelfth  cranial  nerves  were  simultaneously 
involved.  In  all  instances,  the  cranial 
nerve  palsies  were  of  the  lower  motor 
neuron  type.  Six  cases  of  this  series  pre- 
sented' no-  cranial  nerve  involvement. 

4.  Temperature. — Some  degree  of  py- 
rexia was  the  rule.  It  is,  however,  not  an 
essential  feature  of  the  disease.  Numerous 
observers  have  reported  cases  in  which  no 
temperature  has  been  observed  throughout 
the  entire  course  of  the  illness.  On  the 
other  hand,  it  is  quite  possible  that  some 
degree  of  fever  of  short  duration  may  be 
present  in  all  cases  but  escapes  detec- 
tion, in  much  the  same  way  as  in  polio- 
myelitis, of  which  there  are  cases  reported 
without  elevation  of  temperature.  This 
may  be  due  to  the  fact  that  such  cases  did 
not  come  under  observation  at  a  time  when 
the  temperature  might  be  accurately  de- 
termined. It  seems  probable  that  all  cases, 
even  of  the  milder  grades,  are  subject  to 
changes  in  temperature  at  some  time  dur- 
ing the  course  of  the  disease.  Of  the  twenty 
cases  of  this  series,  fourteen  ran  a  sustained 
temperature  between  101°  and  102°,  with 
several  instances  showing  acute  exacerba- 
tions much  above  this  level  for  a  number  of 
days  and,  indeed,  a  few  of  them  for  a  num- 
ber of  weeks.  In  the  lethargic  type  a 
temperature  averaging  102°  seems  to  be 
the  rule.  There  may,  moreover,  be  sudden 
elevations  to  a  much  higher  level  (105°, 
106°  or  even  107°),  the  temperature  range 
having  the  appearance  already  shown  in 
Charts  I,  II  and  III. 

The  acute  psychotic  and  epilepto-mani- 
acal  types  show  a  tendency  to  a  decided 
rise  in  temperature  which  is  maintained 
for  a  considerable  time. 

Of  the  five  cases  of  paralysis  agitans 
type,  one  alone  showed  a  distinct  and  pro- 


longed elevation  of  temperature.  This 
proved  to  be  a  fatal  case. 

In  the  milder  cases  of  the  lethargic  type, 
the  elevation  of  temperature  is  usually  of 
short  duration.  In  the  more  severe  cases, 
however,  the  temperature  curve  may  run 
a  course  coincident  with  the  lethargy  and 
begin  to  show  an  inclination  to  return  to 
normal  only  as  the  patient  recovers  from 
the  somnolence. 

In  those  types  of  the  disease  in  which 
the  inflammatory  process  is  confined  to  the 
brain  stem,  the  temperature  does  not  seem 
to  reach  an  unusually  high  level,  even  in 
fatal  cases,  while  in  the  posterior  polio- 
myelitic  types  the  temperature  rise  may 
be  so  evanescent  as  to  escape  clinical 
record. 

Such  cases  of  the  infantile  type  as  have 
been  observed  woiild  lead  to  the  supposi- 
tion that  the  pyrexia  is  not  pronounced 
and  is  usually  coincident  with  the  duration 
of  the  somnolence. 

The  pyrexia  seems  to  vary  directly  with 
the  intensity  of  the  infection,  both  as  to 
the  degree  of  its  elevation  and  its  duration. 

5.  Tremor. — Seven  of  the  twenty  cases 
presented  a  distinct  tremor.  In  five  of 
these,  the  tremor  in  its  rate,  amplitude  and 
general  conditions  was  of  the  paralysis 
agitans  type.  In  two  cases,  on  the  other 
hand,  it  was  of  a  much  finer  variety  and 
made  itself  apparent  either  when  the  pa- 
tient attempted  to  move  a  part  or  limb,  or 
when  the  same  was  passively  moved. 
The  striking  appearance  of  certain  of  the 
other  cardinal  features  of  the  Parkinsonian 
syndrome  in  conjunction  with  the  tremor 
aided  in  establishing  the  identity  of  the 
tremor  itself.  The  wax -mask  expression, 
the  suppression  of  automatic  associated 
acts,  the  Parkinsonian  attitude,  the  mon- 
otony of  the  voice,  the  flexible  hypertonus 
of  the  muscles,  the  shuffling  and  festinating 
gait,  were  so  unmistakable  as  to  leave  no 
doubt  with  reference  to  the  clinical  picture. 
In  every  instance,  the  distribution  was 
that  of  a  hemi-tremor,  in  two  cases  involv- 
ing the  right  side  and  in  two  others  the 
left  side  of  the  body.  It  was  a  tremor  of 


Temperature,  Pulse  and  Respiration  Charts  in  Three  Fatal  Cases  of  Epidemic  Encephalitis 
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Chart  II.     Paralysis  Agitans  Type 
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Chart  UI.     Acute  Psychotic  Type 
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Chart  I.     Cataleptic  Type 
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rest  which  usually  disappeared  when  the 
patient  was  in  deep  sleep  but  in  nearly 
every  case  would  make  its  reappearance 
when  the  patient  was  sleeping  lightly  or 
was  about  to  awaken.  One  case  had  all  of 
the  characteristics  of  a  paralysis  agitans 
sine  agitatione.  Such  tremor,  therefore,  as 
was  noted,  belonged  for  the  most  part  to 
the  paralysis  agitans  type,  although  a  finer 
and  more  rapid  oscillation  should  also  be 
included  in  the  description  under  this 
heading. 

6.  Asthenia. — More  or  less  profound  and 
general  asthenia  was  observed  in  six  of  the 
twenty  cases ;  in  fourteen,  however,  it  was 
not  a  prominent  symptom.  In  those  in- 
stances in  which  it  did  occur,  it  was  con- 
spicuous for  its  long  duration  and  also  for 
the  tendency  for  the  muscular  weakness 
with  a  sense  of  general  debility  to  return 
upon  slight  exertion,  even  weeks  after  the 
acute  symptoms  had  disappeared.  Some 
of  these  patients,  when  well  along  in  their 
convalescence,  have  found  it  necessary  to 
go  to  bed  again  for  several  days  at  a  time 
because  their  usual  activities  completely 
exhausted  them. 

7.  Restlessness. — As  if  replacing  the  leth- 
argy, restlessness  and  a  sense  of  dis- 
quietude, which  led  the  patients  to  feel 
that  it  was  impossible  to  get  the  body  or 
limbs  into  any  comfortable  position,  espe- 
cially while  at  rest,  was  a  symptom  which 
occurred  in  five  of  the  twenty  cases.  It  is 
of  interest  to  note  that  this  restlessness 
and  sense  of  disquietude  were  present  in 
all  but  one  of  the  five  cases  belonging  to 
the  paralysis  agitans  group,  and  the  fifth 
case  showing  marked  restlessness  was  that 
of  a  patient  whose  subsequent  history 
seems  to  indicate  that  he  is  developing 
some  of  the  features  of  the  Parkinsonian 
syndrome. 

8.  Catalepsy. — An  unusual  hypertonus 
in  the  muscular  system  determining  fixed 
positions  of  the  trunk  and  limbs,  as  well  as 
of  the  facial  and  lingual  muscles,  was  a 
striking  feature  in  two  of  the  cases.  This 
hypertonus  produced  a  rigidity  which  had 
some  of  the  elements  of  a  flexibilitas  cerea. 


On  the  other  hand,  the  total  absence  of  any 
evidence  indicating  implication  of  the 
pyramidal  system  would  seem  to  place  the 
responsibility  of  this  muscular  change  out- 
side of  the  palliospinal  connection.  Indeed, 
this  symptom  has  been  accredited  to  some 
extrapyramidal  system.  The  hypertonus 
so  generally  seen  in  the  paralysis  agitans 
group  of  this  disease  undoubtedly  has  its 
explanation  in  the  disturbance  of  the 
extrapyramidal  connections.  Furthermore, 
a  slight  but  still  discernible  degree  of  hy- 
pertonus was  observed  in  all  of  the  lethargic 
cases,  which  might  be  looked  upon  as  a 
partial  involvement  of  the  extrapyramidal 
fibers. 

9.  Spinal  Fluid. — The  spinal  fluid  was 
carefully  examined  in  fifteen  of  the  twenty 
cases.  In  only  one  of  these  was  there  any- 
thing observed  which  could  be  considered 
as  possibly  pathological.  This  occurred  in 
the  single  case  in  which  on  one  lumbar 
puncture  a  diplostreptococcus  was  found 
in  the  fluid  upon  incubation,  on  culture 
and  in  the  stained  smear.  Subsequent  tests 
of  the  fluid  obtained  on  another  lumbar 
puncture  from  the  same  case  showed  no 
such  organism  to  be  present.  With  this 
doubtful  exception,  the  spinal  fluid  in  all 
cases  was  sterile;  it  contained  but  a  slight 
increase  in  globulin  and  there  was  no 
marked  pleocytosis.  In  some  of  these  facts, 
the  laboratory  findings  in  epidemic  en- 
cephalitis stand  out  in  contrast  to  the 
familiar  features  present  in  acute  anterior 
poliomyelitis.  Although  no  definite  or- 
ganism has  as  yet  been  found  in  the  spinal 
fiuid  of  the  latter  disease,  the  marked 
pleocytosis  and  increase  in  globulin  have 
been  taken  as  significant  of  meningeal 
irritation  or  inflammation. 

Course  and  Duration  of  the  Disease 

The  average  duration  of  the  disease 
in  so  far  as  it  may  be  estimated  at  pres- 
ent, is  about  eight  weeks.  This  figure, 
of  course,  included  a  number  of  cases 
which  are  still  improving  or  have  as 
yet    shown   little   or   no   change   for   the 
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better.  Some  cases,  on  the  other  hand,  may 
terminate  fatally  after  running  a  brief 
course  of  a  few  days  or  as  long  as  nine 
weeks.  Many  cases  with  the  severest 
symptoms  clear  up  rapidly.  There  is,  how- 
ever, a  tendency  to  retrogression  even  after 
the  lapse  of  several  weeks.  A  few  patients 
have  shown  a  tendency  for  their  symptoms 
to  reappear  and  in  one  or  two  cases  new 
symptoms  have  become  prominent  after 
the  patient  had  made  an  apparently 
complete  recovery. 

Of  the  twenty  cases  included  in  this 
report,  25  per  cent  terminated  fatally. 

These  figures  seem  to  represent  a  mean 
between  the  mortality  rate  of  Economo- 
which  was  54  per  cent,  that  of  Netter' 
which  was  46  per  cent,  that  of  Wilson '" 
which  was  15  per  cent,  and  that  of 
HalP  who  lost  none  of  his  sixteen  cases. 

Of  the  cases  of  this  series  which  have 
stuvived,  15  per  cent  show  a  complete 
recovery,  20  per  cent  are  improving 
slowly,  and  35  per  cent  are  either  at 
present  stationary  or  show  some  aggrava- 
tion of  their  former  symptoms. 


Prognosis 

Conservatism  should  be  used  in  giving  a 
prognosis  in  cases  of  any  type  of  this  dis- 
ease. Some  forms  of  it  seem  to  be  more  prone 
to  fatal  termination  than  others.  In  general, 
it  may  be  said  that  the  poliomyelitic  and 
mild  polioencephalitic  types  are  not  ser- 
ious with  respect  to  life  and  usually  ter- 
minate in  a  complete  recovery  after  a 
relatively  short  duration.  Cranial  nerve 
palsies,  however,  especially  where  the 
facial  nerve  is  involved,  are  somewhat 
slower  in  repair  than  is  the  case  with  the 
ordinary  peripheral  facial  palsies. 

Ophthalmoplegias  are  generally  of  short 
duration  but  tend  to  reassert  themselves 
for  some  time  after  recovery  has  been 
established,  especially  when  the  patient 
becomes  exhausted  or  fatigued. 

In  the  epileptomaniacal  and  acute  psy- 
chotic types,  the  condition  should  be  re- 


garded as  grave  and  not  of '  hopeful 
prognosis  as  to  Hfe. 

In  the  lethargic  type,  one  should  be 
governed  largely  by  the  intensity  of  the 
somnolence.  This,  however,  is  not  the  only 
index  which  may  serve  as  a  guide.  Many 
of  the  most  severe  cases  of  this  type  make 
a  good  recovery  and  they  should  be  con- 
sidered as  particularly  grave  only  when 
the  cranial  nerves  of  the  bulb  give  evidence 
of  involvement. 

The  prognosis  in  the  cataleptic  type  is 
much  better  than  the  general  impression 
which  these  patients  actually  convey  diu- 
ing  the  period  of  their  illness.  Their  appear- 
ance seems  to  certify  a  fatal  termination 
and  yet  a  number  of  these  cases  make  a 
good  recovery.  In  our  series,  one  case  of 
the  cataleptic  type  is  still  Uving  and  one 
of  them  died. 

In  the  paralysis  agitans  type  of  the  dis- 
ease, it  is  perhaps  too  early  at  this  time  to 
state  definitely  what  outcome  may  be 
expected  in  every  case.  It  is  quite  certain 
that  complete  recovery  from  this  type  of 
involvement  is  possible,  but  whether  all 
of  the  cases  manifesting  the  Parkinsonian 
syndrome  will  eventually  clear  up  is  a 
question  to  which  the  material  of  this 
study  cannot  as  yet  give  satisfactory 
answer.  A  number  of  other  observers, 
however,  have  reported  cases  of  the  paral- 
ysis agitans  type  in  which  complete  re- 
covery has  eventually  occurred. 

The  infantile  type  of  the  disease  (Neo- 
natorum) seems  to  afford  a  fair  outlook 
as  far  as  the  acute  stage  of  the  disease  is 
concerned.  Such  patients  as  have  been 
under  observation  survived  the  acute  stage 
of  the  disease.  On  the  other  hand,  all  of 
these  infants  are  still  in  a  precarious  condi- 
tion since  they  sviffer  from  the  effects  of  a 
greatly  impaired  central  nervous  system 
which  imposes  a  handicap  upon  them  in 
meeting  their  somatic  and  visceral  require- 
ments. 

During  the  inception  of  the  acute  stage 
of  all  cases  of  epidemic  encephalitis  a 
guarded  prognosis  seems  to  be  indicated. 

Other  Types  of  Epidemic  Encephalitis. — 
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A  review  of  the  literature  makes  it  possible 
to  recognize  types  of  this  disease  other  than 
those  which  have  come  tmder  the  observa- 
tion of  the  writers,  and  while  it  is  not  yet 
possible  to  include  these  types  in  our 
series,  they  seem  so  well  estabHshed  in  the 
experience  of  others,  as  to  necessitate  their 
inclusion  here  for  the  sake  of  completeness. 
Among  these  are  types  which  have  been 
described  as  meningitic,  polyneuritic,  cere- 
bellar ataxic,  hemiplegic,  diplegic  and 
monoplegic.  These  varieties,  together  with 
those  already  mentioned  in  the  series  of 
cases  imder  consideration,  call  attention 
to  the  protean  character  of  the  symptoms, 
a  fact  which  accentuates  the  probability 
that  no  portion  of  the  nervous  system  is 
exempt  from  the  pathological  changes  of 
the  disease. 

Differential  Diagnosis 

The  diagnosis  of  epidemic  encephalitis 
is  not  without  its  difiSculties.  One  of  the 
writers  was  recently  called  to  see  a  case 
of  so-called  "Sleeping  Sickness"  which  had 
all  of  the  clinical  features  of  a  typical  case 
of  epidemic  encephalitis,  even  including  the 
negative  findings  of  the  cerebrospinal  fluid. 
Upon  post  mortem,  however,  the  case  was 
,foimd  to  be  one  of  tuberculous  meningitis. 
In  another  instance,  a  case  which  had 
acquired  considerable  reputation  through 
the  lay  press  as  Sleeping  Sickness,  because 
of  a  trance-like  state  which  had  persisted 
for  a  number  of  weeks,  finally  showed  a 
positive  Wassermann  reaction  in  the  spinal 
fluid,   although   this   test  had  on  several 
previous  occasions  been  reported  negative. 
Under  all  circumstances,  laboratory  find- 
ings must  be  evaluated  with  much  caution 
and  always  with  particular  reference  to 
the   known   reliability   of   the   laboratory 
from  which  the  returns  are  received. 

Three  classes  of  disease  will  offer  some 
perplexity  in  the  differential  diagnosis. 

The  first  group  consists  of  diseases  in 
which  the  diagnosis  is  made  by  examina- 
tion of  the  spinal  fluid. 

I.  Tuberculous    meningitis    differs    from 
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epidemic  encephalitis  in  that  the  spinal 
fluid  is  usually  under  increased  tension, 
presents  a  pleocytosis  and  contains  the 
tubercle  bacillus. 

2.  Cerebrospinal  Meningitis  of  the  epi- 
demic type  differs  from  epidemic  encepha- 
litis in  the  fact  that  the  spinal  fluid  is 
cloudy  or  flocculent,  contains  many  leu- 
cocytes, in  some  of  which  may  be  recog- 
nized the  pathogenic  organism  of  the 
disease,  the  meningococcus. 

3.  Cerebrospinal  Syphilis  differs  from 
epidemic  encephalitis  by  the  positive  Was- 
sermann reaction  in  the  spinal  fluid,  a 
marked  pleocytosis,  increased  globulin, 
and  either  a  paretic  or  a  luetic  colloidal 
gold  curve. 

The  second  group  of  diseases  consists  of 
those  whose  recognition  will  be  aided  by 
certain  pathological  tests. 

I.  Typhoid  Fever,  the  nature  of  which 
will  be  recognized  by  the  Widal  reaction, 
the  temperature  curve,  the  enlarged  spleen 
and  the  rose  spots. 

_  2.  Diphtheritic  Paralysis,  whose  chief 
differential  featvu-e  is  the  discovery  of  the 
Klebs-Loeffler  bacillus  in  the  throat  and  a 
history  of  suggestive  diphtheritic  infection. 
3.  Uremia,  in  which  the  routine  tests  of 
the  urine  show  an  albtuninurea  or  the 
presence  of  renal  casts.  These  flndings  may 
be  substantiated  by  an  estimation  of  the 
blood  urea  or  of  the  renal  efficiency  by  the 
phenolsulphonophthalein  test. 
_  4.  Botulism. — This  condition  is  dis- 
tinguished by  the  failure  to  isolate  the 
bacillus  botulinus  in  the  food  partaken  by 
the  patient  immediately  prior  to  the  onset 
of  the  disease  and  by  the  acute  gastro- 
intestinal disturbances. 

The  third  group  represents  conditions 
which  may  be  distinguished  by  their 
clinical  features : 

I.  Hysteria  is  recognized  chiefly  by  the 
presence  of  hysterical  stigmata,  the  ab- 
sence of  pyrexia  and  the  presence  of 
marked  sensory  disorders,  such  as  hemian- 
esthesia or  a  contraction  of  the  visual 
fields.  The  presence  of  normal  reflexes  and 
the  absence  of  true  palsies,  nystagmus  and 
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other   oculomotor    disturbances    are    also 
significant. 

2.  Cerebral  tumor,  a  diagnosis  made  in 
one  of  the  twenty  cases  of  the  present 
series,  ma}^  be  differentiated  by  the  absence 
of  optic  atrophy,  papilledema,  vomiting 
and  paroxj^smal  headache. 

3.  Acute  dementia  is  distinguished  by  the 
persistence  of  maniacal  delirium  unaccom- 
panied by  stupor  or  pyrexia. 


Nature  of  the  Disease 

Whether  this  is  a  new  disease  or  a  recent 
outcropping  of  an  old  epidemic  tendency 
is  a  much  debated  subject.  The  occur- 
rence of  prolonged  and  profound  sleep  in 
connection  with  epidemic  diseases  is  not 
new  in  medical  histor^^  Such  somnolence 
has  been  described  in  connection  with 
many  epidemics  of  influenza  since  the 
earliest  times.  Zuelzer'^  reports  the  fact 
that  in  an  epidemic  of  influenza  occurring 
in  1 712,  profound  sleep  was  so  frequent 
and  pronounced  a  symptom  that  in  Tubin- 
gen the  disease  came  to  be  known  as  the 
Sleeping  Sickness.  In  more  recent  times, 
Longuet^  in  1892  gives  an  account  of  a 
mysterious  disease  known  as  "Nona" 
also  " No7ina" .  This  was  said  to  have 
occurred  especially  in  northern  Italy  and 
Hungary  and  to  be  characterized  by 
lethargy  and  weakness.  The  derivation  of 
the  word  "Nona''  seems  to  be  obscure; 
the  name  was  given  to  an  alleged  new  form 
of  disease  reported  in  1890  in  northern 
Itaty,  Bavaria  and  Russia.  It  appears, 
however,  that  there  is  Uttle  foundation  for 
the  belief  that  there  is  such  a  new  disease, 
since  the  reports  seem  to  be  founded  on 
cases  of  typhoid  fever  with  coma  or  of 
somnolence  following  influenza  as  well  as 
of  smallpox  of  an  irregular  and  severe 
form.  A  recent  epidemic  of  lethargic 
encephahtis  in  Vienna  was  described  by 
Economo-  in  191 7  while  Netter*  reported  a 
similar  outbreak  in  Paris  in  191 8.  The 
report  of  an  inquiry  into  an  obscure  disease. 
Encephalitis  Lethargica,  made  by  a  com- 


mission in  London,  m  191 8,  records  the 
occiurence  of  168  cases,  together  with  a 
valuable  analysis  of  this  material.  WHson", 
HaU^  and  others  have  also  made  records 
of  a  niimber  of  cases  of  this  disease  during 
the  same  period  in  London. 

In  all  probability,  this  is  not  a  new  dis- 
ease, but  an  epidemic  whose  presence  has 
attracted  more  wide-spread  recognition 
and  more  careful  analysis  than  in  the  past. 

EpidemiologicaUy,  it  must  be  regarded 
as  an  infectious  disease,  probably  com- 
mimicable.  This,  at  least,  is  the  attitude 
taken  at  present  bj'  the  Enghsh  authorities, 
for  the  disease  has  been  made  temporarily 
a  notifiable  one  in  England  and  Wales  for 
the  period  of  one  year. 

The  bacteriological  evidence  thus  far 
adduced  does  not  throw  much  light  upon 
the  pathogenesis  of  epidemic  encephahtis. 
Von  Wiesner'S  studying  one  of  Economo's 
cases,  isolated  a  gram  positive  diplo- 
streptococcus  in  191 7.  This  he  was  able  to 
cultivate  and  the  culture  of  it  injected  in  a 
macacus  rhesus  produced  somnolence  with 
muscular  weakness,  whUe  peritoneal  in- 
jection into  guinea  pigs  caused  death  from 
internal  hemorrhage.  A  filtrate  from  the 
original  brain-cord  emulsion  of  the  patient 
through  a  Berkfeldt  filter  injected  into  a 
macacus  rhesus  produced  no  symptoms, 
although  an  unfiltered  emulsion  of  the 
brain  and  spinal  cord  injected  subdurally 
into  the  same  species  caused  death  in 
forty-six  hours,  the  animal  having  pre- 
viously presented  profound  stupor  in 
addition  to  a  paresis  of  the  right  hind  leg. 

Mcintosh^  examined  two  cases  and 
found  in  one  a  gram  positive  mottle  non- 
proteolytic  anaerobic  bacillus  which  re- 
sembled the  vibrion  septigue  of  Pasteur.  In 
the  other  case,  there  was  a  gram  positive 
non-motile  anaerobic  bacillus  which  be- 
longed to  the  bacillus  Welchii  group  of 
anaerobes.  He  found  no  bacillus  botuHnus 
and  no  pleomorphic  coccus  such  as  de- 
scribed by  Rosenow  in  acute  anterior 
poliomyelitis.  Mcintosh  injected  emulsions 
of  the  basal  ganglia,  pons,  medulla  and 
cervical  cord  intracerebrally  and  intraperi- 
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toneally  in  macacus  rhesus  but  produced 
no  results.  In  this  respect,  his  findings  are 
in  direct  contradiction  to  those  of  von 
Wiesner. 

Cultures  from  the  blood  and  spinal  fluid 
were  sterile,  as  were  also  those  taken  from 
the  excreta  of  the  naso-pharynx  and  from 
the  feces. 

Sera  of  recovered  patients  injected  into 
mice  did  not  protect  these  animals  against 
injections  of  botulinus  toxin.  MacNalty" 
suggests  that  epidemiologically,  clinically, 
and  pathologically,  epidemic  encephalitis 
differs  from  classical  poliomyelitis  and  is, 
in  fact,  a  disease  sui  generis.  MacNalty 
suggests  that  the  relation  of  epidemic 
encephalitis  to  poliomyelitis  may  possibly 
be  that  of  typhoid  fever  to  paratyphoid. 

The  pathological  study  of  a  mvcaber  of 
cases  establishes  the  fact  that  the  tissue 
reaction  due  to  the  infection  is  an  actual 
inflammation.  Marinesco'  has  pointed  out 
that  epidemic  encephalitis  may  be  differ- 
entiated from  the  changes  of  botuKsm  and 
the  alcoholic  polioencephaUtis  of  Wernicke 
by  the  fact  that  in  these  latter  diseases  the 
changes  are  not  those  of  a  true  inflam- 
mation but  rather  due  to  profound  altera- 
tions in  the  vessel  walls,  leading  to 
secondary  degenerative  processes  in  the 
nerve  tissue.  He  also  calls  attention  to  the 
fact  that  although  the  true  sleeping  sick- 
ness may  resemble  epidemic  encephalitis 
in  many  respects,  its  differentiation  de- 
pends upon  discovery  of  the  trypanosoma 
gambiense. 

Marinesco  and  Mcintosh  both  allude 
to  what  they  deem  essential  pathological 
differences  between  acute  anterior  polio- 
myelitis and  epidemic  encephalitis. 

In  poliomyelitis,  for  instance,  the  dis- 
tribution of  the  lesion  is  largely  confined 
to  the  cord.  The  pia-arachnoid,  as  a  rule, 
shows  considerable  involvement,  while  the 
changes  in  the  brain  are  slight. 

In  encephalitis,  however,  the  greatest 
changes  are  in  the  basal  ganglia  and  nuclei 
of  the  brain  stem,  the  gray  matter  of  the 
floor  of  the  fourth  ventricle  and  around  the 
aqueduct  of  Sylvius.  The  pia-arachnoid  is 


but  little  involved  and  changes  in  the 
spinal  cord  are  rare. 

The  character  of  the  ceUular  infiltration 
in  the  two  diseases  is  also  a  distinguishing 
feature.  In  poliomyelitis,  polymorphonu- 
clear leucocytes  predominate  and  plasma 
cells  are  of  less  frequent  occurrence. 
Hemorrhages  are  common  and  relatively 
large  while  the  vascular  changes  affect  the 
smaller  arteries. 

In  encephalitis,  plasma  cells  are  much 
more  common  while  the  polymorphonu- 
clear cells  are  rare.  Hemorrhages  when 
present  are  usually  microscopic.  The  infil- 
tration is  adventitial  about  the  small 
vessels  and  more  especially  the  venules. 

The  cellular  changes  in  the  two  diseases 
are  somewhat  different.  In  poliomyelitis, 
degenerations  are  pronounced  and  neuro- 
nophagia  is  active,  while  in  encephalitis, 
the  cells  are  not  much  involved;  such 
changes  as  do  occur  are  relatively  mild  and 
neuronophagia  when  present  is  not  marked. 

The  clinical  differences  between  polio- 
myehtis  and  epidemic  encephalitis  have 
been  emphasized  by  Wilson  and  Mac- 
Nalty. 

It  seems  justifiable  to  conclude,  there- 
fore, from  anatomical,  clinical,  patholog- 
ical and  bacteriological  evidence,  that 
these  two  diseases  are  not  identical, 
although  they  may  be  closely  allied  in 
their  pathogenesis. 

Draper^  thinks  epidemic  encephalitis  is 
strikingly  like  poliomyelitis  in  many  re- 
spects, and  may  be  a  subgroup  of  the 
latter.  He  is  of  the  opinion  that  animal 
experimentation  alone,  carried  on  upon  a 
large  scale,  can  give  the  solution  to  this 
problem. 

Much  has  been  written  concerning  the 
relation  of  epidemic  encephalitis  to  influ- 
enza. Many  hints  from  the  past  and  not  a 
few  confident  assertions  in  the  present  aim 
to  give  these  two  diseases  a  single  identity. 
There  seems,  however,  little  real  basis  for 
this  position;  but  the  question  probably 
cannot  be  definitely  decided  until  more  is 
known  concerning  the  exact  pathogenesis 
of  each  of  these  clinical  conditions. 
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In  the  series  of  cases  described  by  the 
writers,  fifty  per  cent  of  the  patients  gave 
no  history  indicative  in  any  way  of  in- 
fluenza, unless  it  be  conceded  that  the 
abrupt  onset  of  cerebral  symptoms  without 
the  occurrence  of  any  of  the  more  usual 
symptoms  of  influenza  were  an  expression 
of  this  latter  disease.  It  is  not  unlikely  that 
the  relation  between  these  two  diseases 
may  be  a  mutualistic  symbiosis,  or  that 
one  may  be  metabiotic  to  the  other. 

Treatment 

No  specific  agent  or  remedy  has  yet 
been  discovered  in  the  way  of  serum  or 
vaccine  for  dealing  directly  with  the 
disease  or  affording  immunity  against  it. 

During  the  acute  stage  in  all  types  of 
epidemic  encephalitis,  the  patient  should 
be  kept  in  bed  and,  since  this  is  probably  a 
communicable  disease,  some  degree  of 
isolation  should  be  established.  Perhaps 
the  barrier  system  or  one  in  which  nurse 
and  patient  are  kept  apart  from  the  rest 
of  the  household,  will  suffice.  All  bedding, 
cloths,  utensils,  etc.,  which  come  in  direct 
contact  with  the  patient,  should  be  properly 
sterilized. 

The  principle  of  treatment  is  essentially 
symptomatic. 

For  pyrexia,  cold  sponges  or  a  light  cold 
pack  when  the  fever  is  102  or  over  usually 
give  the  best  results. 

Urotropine,  10  grains  three  times  a  day, 
is  theoretically  presimied  to  be  of  benefit 
and  may  be  used  in  this  amount  or  in 
increasing  doses. 

Elimination  is  an  important  feature  in 
the  treatment;  the  bowels  and  kidneys 
shoiild  be  kept  active  and  flushed  out  as 
much  as  possible.  For  this  latter  purpose, 
high  colonic  irrigations  of  normal  salt 
solutions  should  be  given  daily  or  if  this 
proves  fatiguing  to  the  patient,  two  or 
three  times  a  week.  As  much  water  as 
possible  should  be  administered  by  mouth, 
and  when  this  becomes  difficult,  the 
continuous  Murphy  drip  is  advisable. 

Feeding  should   be  careful   throughout 


this  period  and  limited  to  a  fluid  diet. 
Frequent  feedings  of  two  to  four  ounces 
every  two  hours  are  preferable  to  larger 
quantities  at  longer  intervals.  Unless  other- 
wise indicated,  the  diet  need  not  carry 
more  than  a  medium  calorie  value  and 
only  in  cases  where  emaciation  is  marked 
and  rapid  is  forced  feeding  necessary. 

Repeated  lumbar  pimcture  has  been  ad- 
vantageous in  some  cases,  10  to  20  c.c.  of 
the  fluid  being  withdrawn  every  three  to 
five  days. 

In  the  more  profoundly  lethargic  and 
cataleptic  cases,  care  should  be  taken  of 
the  skin  to  prevent  decubitus,  and  when 
indicated,  cardiac  stimulants,  such  as 
digipuratum  and  digalen,  should  be  ad- 
ministered. 

Restlessness  is  frequently  a  difficult 
complication.  This  seems  to  be  best  treated 
by  means  of  the  bromides,  the  usual  com- 
bination of  ammonium  and  sodium  of  po- 
tassium giving  good  results,  in  doses  of  10 
grains  each,  well  diluted,  three  times  a  day. 

For  insomnia,  10  grains  of  medinol  dis- 
solved in  warm  milk,  or  3  grains  of  allyl 
barbituric  acid  similarly  administered  at 
bedtime,  usually  produce  sleep.  For  some 
patients,  however,  other  similar  remedies 
may  be  required,  since  those  mentioned 
may  not  be  as  effective  as  certain  other 
soporifics. 

For  active  or  violent  delirium,  the  most 
efficient  remedy  is  paraldehyde  in  doses  of 
4  drams  every  four  hours  if  indicated.  In 
certain  cases,  however,  as  for  example 
those  in  which  the  maniacal  tendency  is 
most  developed,  the  prolonged  warm  bath 
gives  excellent  results.  This,  however, 
should  not  be  attempted  by  inexperienced 
attendants  and  should  be  under  the  direct 
supervision  of  the  attending  physician.  In 
cases  showing  violence  or  active  delirium, 
restraint  should  be  avoided  as  much  as 
possible.  It  is  much  less  exhausting  to  the 
patient  if  he  be  permitted  to  carry  out,  in 
part  at  least,  the  more  or  less  indefinite 
purposes  arising  from  the  activity  due  to 
his  delirium.  If  circumstances  will  permit, 
it  is  better  not  to  attempt  to  restrain  the 
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patient  in  bed,  but  allow  him  some  latitude, 
while  surrounding  him  with  the  necessary 
protection  against  injuring  himself  or 
others. 

For  the  tremor,  either  of  the  agitans  type 
or  the  more  rapid  oscillation,  a  prescription 
containing  hyoscine  hydrobromate,  gr. 
1/150  with  codeine  sulphate  3^  gr.  may 
be  given  three  times  a  day.  For  these 
cases,  morphine  is  best  avoided,  and  the 
bromides,  if  used  at  all,  should  be  adminis- 
tered in  small  doses,  that  is,  not  exceeding 
30  gr.  a  day. 

During  the  stage  of  convalescence,  care 
should  be  exercised  in  not  permitting  the 
patient  to  get  up  and  about  too  early.  This 
error  frequently  leads  to  relapses  and  un- 
necessarily prolongs  the  asthenia  conse- 
quent upon  the  disease.  A  partial  rest-cure 
plan  should  be  adopted  when  the  patient 
is  first  attempting  to  get  about.  This 
should  never  be  left  to  the  discretion  of  the 
patient,  but  prescribed  in  detail,  according 
to  the  hours  of  rest  required,  the  amount 
of  exercise  or  engagement  in  usual  occupa- 
tion and  such  other  directions  as  seem 
necessary.  During  this  time  a  simple 
nutritious  diet  and  plenty  of  water  are 
essential. 

For  the  asthenia  seen  so  frequently  in 
these  patients,  an  excellent  remedy  is 
suprarenal  residue,  5  minims,  three  times 
a  day  after  each  meal.  This  may  be  best 
administered  by  mouth  in  combination 
with  the  hypodermic  injection  of  cacody- 


late  strychnia,  gr.   1/60  every  day  either 
with  or  without  the  arsenate  of  iron. 

During  the  stage  of  aftercare  of  the 
palsy,  especially  the  facial  paralysis,  much 
benefit  may  be  had  from  daily  facial  mas- 
sage and  the  application  of  the  galvanic 
sinusoidal  current  in  mild  strength  directly 
over  the  facial  nerve  for  fifteen  minutes 
three  times  a  week.  The  faradic  current  is 
of  little  use,  especially  in  the  early  stages 
of  the  paralysis,  when  faradic  response  is 
generally  absent. 
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The  occurrence  of  pyrexia  with  hysteria 
is  of  rather  infrequent  occurrence  and  has 
always  been  of  considerable  interest  be- 
cause of  the  difficulty  in  determining 
whether  the  alteration  in  temperature  was 
of  hysterical  origin  or  due  to  some  other 
complicating  condition.  In  the  observation 
of  two  cases  about  to  be  described  in  which 
hyperthermia  and  hysteria  were  present, 
there  were  noted  certain  features  which  it 
is  believed  are  characteristic  of  the  fever 
of  hysteria  and  may  be  of  value  in  differ- 
ential diagnosis  between  the  fever  of  in- 
fectious and  that  of  hysterical  origin. 

Case  I 

Patient:  F.  McG.,  female,  aged  twenty- 
one,  single,  bom  in  England.  Admitted  to 
Presbyterian  Hospital  August  25,  1915. 

History.  Chief  Complaint. — Vomiting, 
headache,  fever  and  abdominal  pains. 

Family  History. — Patient's  own  father 
died  while  the  patient  was  a  baby;  cause 
unknown.  Her  stepfather  died  three  years 
ago  of  tuberculosis.  The  patient  was  living 
in  the  same  house  with  him.  Her  mother 
is  alive  but  has  heart  trouble.  One  sister 
died  of  tuberculosis  at  six  years  of  age. 
Two  sisters  and  three  brothers  died  in 
infancy.  There  has  been  no  trouble  in  any 
other  member  of  the  family  similar  to 
the  patient's  complaint. 

Personal  History. — Patient  has  worked 
for  three  months  as  a  ward  maid  in  the  New 


York  Orthopaedic  Hospital.  Before  that 
she  was  employed  as  a  maid  at  the  City 
Hospital.  She  has  been  in  this  country 
for  three  years. 

Her  appetite  is  fair,  bowels  regular. 
She  drinks  very  little  water;  two  cups  of 
coffee  a  day;  alcohol  denied.  She  has  no 
frequency  of  tuination;  no  nocturia;  no 
pain.  Menstruation  began  at  eighteen, 
always  regular  at  intervals  of  four  weeks. 
No  dysmenorrhoea ;  no  leucorrhoea.  Her 
average  weight  is  127  pounds. 

Past  History. — Measles  at  two  years  of 
age  and  again  at  six  years.  Scarlet  fever 
at  four;  whooping  cough  at  eight;  mumps 
at  twelve.  No  diphtheria,  pneumonia, 
rheumatic  fever  or  typhoid  fever.  Both 
knees  were  broken  after  being  run  over  in 
the  street,  at  the  age  of  seven.  She  was 
in  bed  four  months  at  this  time  but  the 
fractures  healed  perfectly.  She  had  an  at- 
tack of  appendicitis  six  months  ago;  the 
appendix  was  removed  at  the  City  Hospi- 
tal. Shortly  after  this  she  had  swelling  of 
the  gums,  treated  with  boiling  water 
under  ether  at  the  City  Hospital.  She  has 
had  no  previous  attack  similar  to  the  pres- 
ent illness. 

Present  Illness. — Headache  and  loss  of 
appetite  for  two  weeks  before  the  present 
illness  began.  The  onset  was  sudden,  nine 
days  ago,  when  she  awoke  early  in  the 
morning  with  nausea.  She  vomited  and 
brought  up  tmdigested  food  and  a  lot 
of  green,  sour-smelling  vomitus.  At  the 
same  time  she  had  a  sharp,  severe  pain  in 
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the  middle  of  the  epigastrium  which  was 
well  localized.  Vomiting  relieved  the  pain 
on  the  first  day.  On  the  second  day  she 
began  to  have  slight  pain  in  the  left  upper 
quadrant  just  under  the  costal  border 
and  also  arormd  her  old  appendix  scar. 
The  vomiting  continued  up  to  the  day 
before  admission.  She  would  vomit  every 
time  she  attempted  to  take  anything  by 
mouth,  even  medicine.  The  vomitus  at 
no  time  contained  blood,  but  consisted  of 
an  immediate  return  of  whatever  she  had 
eaten.  On  the  day  before  admission  she 
managed  to  retain  a  little  broth,  but  was 
unable  to  retain  anything  else.  For  six 
days  she  has  had  a  daily  gastric  lavage, 
and  ever  since  starting  this  the  pains 
around  the  appendix  scar  and  in  the  left 
upper  quadrant  have  been  worse.  The 
bowels  have  not  moved  regularly  since 
the  present  illness  began,  but  she  has 
been  having  enemas  every  two  days.  She 
does  not  have  much  gas  in  the  stomach 
but  everything  seems  to  som-  immediately. 
She  has  not  been  jaundiced.  She  has  had 
severe  throbbing  frontal  headache  ever 
since  the  onset  of  the  present  illness.  For 
the  past  four  days  she  has  been  unable  to 
void  and  has  been  catheterized  every 
few  hours.  She  has  had  no  chUls  but  has 
had  fever  ranging  from  99°  to  102°  ever 
since  the  illness  started.  She  is  very  dizzy. 
On  attempting  to  sit  up  two  days  ago, 
her  vision  was  quite  blurred,  but  it  is 
normal  now.  She  has  had  no  cough.  Since 
the  onset  she  has  not  slept  well. 

The  mother  states  that  the  patient  was 
a  normal  child  in  every  particular.  She 
never  had  convulsions,  enuresis,  or  sleep- 
walking, nor  did  she  cry  out  in  her  sleep. 
She  was  rather  precocious,  and  walked 
at  eight  months.  She  was  normal  in  her 
mental  development  and  was  considered 
bright  at  school.  She  had  no  paralyses. 
She  does  not  know  of  any  great  mental 
shocks  except  the  accident  in  which  her 
limbs  were  broken  at  the  age  of  seven. 
The  mother  had  seven  miscarriages  before 
this  daughter  was  bom. 

Physical  Examination. — The  general  ap- 


pearance is  that  of  a  well  nourished,  well 
developed  white  female,  lying  quietly  in 
bed  without  dyspnoea,  cyanosis  or  pain, 
but  with  moderate  prostration.  She  is 
mentally  clear  and  intelligent. 

Skin. — There  is  a  large  cherry-red  nevus 
occupying  almost  the  entire  right  side  of 
the  face,  extending  a  short  distance  into 
the  scalp  and  down  to  the  upper  lip  and 
along  the  mucosa  of  the  lip  down  on  to 
the  upper  gum  to  the  teeth  margin,  the 
soft  tissue  about  the  teeth  sockets  being 
heaped  up  in  this  region  and  almost  bury- 
ing the  teeth.  There  is  an  extensive 
folliculitis  and  scattered  acne  pustules 
over  the  entire  chest,  back  and  abdomen. 
The  skin  is  quite  dirty,  rough  and  moist. 
There  is  no  jaundice  or  cyanosis. 

Superficial  Lymph  Nodes  are  not  patho- 
logically enlarged. 

Head  is  normal  in  size  and  shape,  and  is 
symmetrical.  Eyes:  conjunctivae  clear; 
scleras  white;  pupils  medium  size,  round, 
clear,  regular,  centrally  placed.  React  to 
light  and  on  accommodation.  No  ocular 
palsies;  no  nystagmus.  Ears  and  Nose:  No 
discharge  or  abnormality  to  external  ex- 
amination. Mouth:  Teeth  very  irregular- 
ly situated,  many  are  carious  and  there  is 
a  moderate  pyorrhoea.  The  tongue  is  pro- 
truded in  the  midline  without  tremor.  The 
tonsils  are  small.  There  is  no  exudate  or 
sign  of  inflammation.  Pharynx  is  clear. 

Neck. — No  stiffness,  rigidity  or  tender- 
ness. No  pathological  pulsations;  no  thy- 
roid enlargement. 

Thorax. — Symmetrical;  expansion  good 
and  equal  on  the  two  sides. 

Lungs. — Resonant.  Voice  and  breath 
sounds  all  normal.  No  rales. 

Heart. — Maximum  impulse  in  the  fifth 
left  space,  9  cm.  from  the  midline.  The 
sounds  are  clear  and  of  good  quality.  No 
murmurs,  thrills  or  reduplications.  Action 
regular.  Pulse  equal,  regular,  synchronous, 
well  sustained  with  moderate  force  and 
tension.  Arterial  wall  not  palpated.  Blood 
pressure  112-70. 

Abdomen. — Rounded,  plump  and  soft. 
No  tenderness,  masses,  or  free  fluid.  There 


Fever  in  Hysteria 


139 


is  a  three-inch  scar  resulting  from  the 
appendix  operation  in  the  right  lower 
quadrant.  There  is  considerable  tenderness 
in  the  region  of  the  scar  and  in  the  left 
upper  quadrant  just  below  the  costal  arch, 
but  no  muscular  resistance  and  no  mass 
can  be  made  out. 

Liver. — Dullness  at  fourth  space,  flat- 
ness from  the  sixth  to  the  costal  margin; 
edge  not  felt. 

Kidneys  and  Spleen  not  felt. 

Extremities. — No  paralyses,  atrophies  or 
deformities.  No  edema;  knee  jerks  present 
and  active ;  no  pathological  reflexes. 

Rectal  Examination. —  No  masses — en- 
tirely negative. 

Ophthalmoscopic  Examination.  —  The 
disks  are  normal  except  that  at  the  nasal 
side  the  disk  of  the  right  eye  is  a  little 
hazy.  The  vessels  are  normal.  There  are 
no  hemorrhages. 

Laboratory  Examinations. 

8/25/15.   Urine  Analysis: 

Specific  gravity  1.026 

Reaction  Acid 

Color  Amber 

Turbidity  Slight 

Precipitate  Flocculent 

Albumin  Very  faint  trace 

Glucose  None 

Acetone  None 

Diacetic  acid  None 

Microscopical  Few  epithelial 

examination  cells 

8/25/15.  Blood  Culture:  Negative. 

8/25/15.  Blood  Wassermann: 

Alcohol  antigen  Negative 

Cholesterin  antigen   Negative 

8/26/15.  X-ray  of  Colon  shows  no  evidence 
of  obstruction  or  other  abnormality. 

8/26/15.  Blood  Count: 

Hemoglobin  75% 

White  blood  cells  9,200 

Polymorphonuclear  leucocytes  75% 
Lymphocytes  24% 

Eosinophiles  1% 

No  malarial  organism  found 

8/27/15.  Spinal  Fluid: 


Amount 

9  c.c. 

Pressure 

Normal 

Appearance 

Clear  and  colorless 

Coagulum 

None 

Sediment 

None 

Total  leucocytes  15 
Red  blood  cells     None 
Globulin  None 

Culture  Negative 

Wassermann  Negative  to  both  al- 
cohol and  choles- 
terin antigens 

8/27/15.  X-ray   of   Chest   shows   nothing 
abnormal. 

8/27/15.  Blood  Count: 

White  blood  cells  8,400 

Polymorphonuclear  leucocytes  68% 
Lymphocytes  31% 

Eosinophiles  1% 

Malarial  organisms  None 

8/28/15.   Von   Pirquet    Reaction:    Sugges- 
tive. 
Morro:  Negative. 

8/28/15.  Blood  Count: 

White  blood  cells  9,000 

Polymorphonuclear  leucocytes  70% 
Lymphocytes  27% 

Eosinophiles  3% 

8/30/15.  Blood  for  Widal:  Negative. 

8/30/15.  Blood  Count: 

White  blood  cells  10,200 

Polymorphonuclear  leucocytes  72% 
Lymphocytes  28% 

8/31/15.  Blood  Smear:  Malaria  parasites 
not  found. 

9/1/15.  Culture    from     Urethral     Smear: 
Few  pus  cells ;  no  gonococci. 

9/2/15.  Blood  Wassermann:  Negative. 

9/4/15.  Blood  Count: 

White  blood  cells  4,000 

Polymorphonuclear  leucocytes  77% 
Lymphocytes  21% 

Basophiles  2% 

9/4/15.  Examination    of   stool    shows    no 
blood,  pus,  ova  or  parasites. 

9/9/15.  Blood  Count: 

White  blood  cells  7,800 

Polymorphonuclear  leucocytes  76% 
Lymphocytes  20% 

Eosinophiles  4% 
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Clinical  Notes  : 

8/31/15.  I^atient's  symptoms  since  ad- 
mission have  been  very  much  as  she 
described  them  in  the  last  few  days  before 
admission.  She  has  had  occasional  vomiting 
spells  and  very  severe  headaches,  some 
abdominal  pain  and  a  great  deal  of  tender- 
ness, most  marked  since  admission  in  the 
right  lower  quadrant,  and  a  fluctuating 
temperature  ranging  from  99°  to  103°. 
The  lungs  have  been  perfectly  clear;  no 
indications  of  meningeal  disturbance  have 
been  present. 

Vaginal  examination  has  not  been  at- 
tempted, due  to  an  imperforate  hymen. 

Rectal  examination  (by  Dr.  Hawkes) 
showed  some  general  induration  but  no 
masses  or  tenderness.  He  does  not  advise 
any  kind  of  operation. 

It  has  been  necessary  to  catheterize 
her  about  every  twelve  hours  and  large 
amounts  of  lu-ine  are  obtained  each  time. 
Since  admission  there  has  been  no  volun- 
tary mictiuition. 

Rectal  examination  was  made  again 
today  (8/31/ 1 5)  by  Dr.  Hawkes  who 
thinks  there  may  possibly  be  a  focus  of 
irritation  or  infection  around  the  base  of 
the  old  appendix  stump,  but  that  in  view 
of  the  fact  that  she  does  not  seem  to  be 
suffering  from  sepsis  it  wotdd  be  better 
to  continue  waiting  than  to  operate  now. 

9/1/ 1 5.  It  is  reported  at  the  City  Hos- 
pital that  the  appendix  was  freely  movable, 
had  a  fecal  concretion  in  the  middle  of 
it  and  at  the  tip.  Diagnosis:  Catarrhal 
inflammation.  Microscopical  examination 
not  made. 

9/2/15.  The  tenderness  in  the  left  upper 
quadrant  has  entirely  disappeared,  but 
the  tenderness  around  the  old  appendix 
scar  seems  to  be  more  acute.  There  is 
absolutely  no  muscular  rigidity.  Cathe- 
terization continues  to  be  necessary  and 
large  amounts  of  urine  are  frequently 
obtained.  She  vomited  again  last  night 
and  felt  somewhat  relieved  after  it.  She 
continues  to  have  rather  severe  headaches. 

9/3/15-  Last  night  and  this  evening  the 
patient  has  shown  very  peculiar  spells  of 


unconsciousness.  She  had  a  premonition 
tonight  that  an  attack  was  coming,  saying 
she  felt  nervous  and  sick  at  her  stomach. 
About  five  minutes  afterwards,  while 
talking  to  the  nurse,  her  head  fell  suddenly 
to  one  side,  her  arms  dropped  and  she 
became  unconscious.  At  the  onset  of  the 
attack  there  were  a  few  involuntary  twitch- 
ings  of  the  jaw  but  her  mouth  was  not 
closed  tightly.  She  then  lay  quietly  on  her 
back  with  the  chin  up  and  the  arms 
thrown  out  at  each  side,  absolutely  un- 
conscious and  shaking  violently.  Sticking 
her  with  a  needle  and  pressing  deeply 
over  the  tender  area  in  the  right  lower 
quadrant  failed  to  elicit  the  slightest  re- 
sponse. There  was  no  rigidity  of  the  neck 
or  any  portion  of  the  body.  The  color  was 
good,  the  heart  was  regular  and  not  rapid. 
The  rate  was  about  80 ;  the  pulse  was  quite 
strong  and  regular.  Blood  pressure  116-64. 
The  hands  were  almost  ice  cold  and  rather 
clammy,  but  the  feet  were  warm.  Respira- 
tions were  somewhat  irregular — one  deep 
respiration  would  be  followed  by  a  period 
of  about  ten  seconds  of  apnoea;  then 
another  similar  deep  respiration  followed 
possibly  by  one  very  shallow  respiratory 
movement.  The  total  respirations  were 
only  about  six  to  eight  per  minute.  The  jaw 
was  closed  pretty  tightly  but  not  immova- 
ble. On  placing  the  flat  of  the  hand  over 
the  front  of  the  chin,  a  fine  tremor  of  the 
jaw  could  be  distinctly  felt.  There  was  no 
frothing  at  the  mouth  and  the  tongue  was 
not  bitten.  The  eyelids  were  closed  and 
on  opening  them  the  eyeballs  showed  a 
tremor  and  both  eyes  failed  to  coordinate 
perfectly.  The  pupillary  reflexes  were 
normal ;  knee  jerks  were  present  and  active. 
There  was  on  Babtnski. 

After  the  patient  had  been  in  this  state 
of  total  unconsciousness  for  about  fifteen 
minutes,  she  commenced  to  move  her 
extremities,  then  a  sighing  which  developed 
into  a  groaning,  the  patient  saying  re- 
peatedly, "Oh,  my  head!"  and  then 
consciousness  gradually  returned  so  that 
she  answered  questions  perfectly.  She  com- 
plained of  severe  pain  in  the  frontal  region. 
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After  a  conscious  interval  of  about  five 
minutes  she  fell  into  unconsciousness  again, 
and  had  a  repetition  of  the  attack  de- 
scribed above,  for  about  three  minutes. 
The  performance  was  repeated  again  a 
third  time,  the  unconscious  period  lasting 
about  five  minutes,  and  on  awakening  the 
patient  complained  of  severe  pain  in  the 
head.  During  this  third  attack  the  respira- 
tions were  distinctly  changed,  being  very 
shallow  and  rapid,   about  48   to   54  per 


and  commenced  to  feel  faint  and  sick 
at  her  stomach.  Then  she  became  dizzy, 
everything  whirled  around  before  her, 
and  then  she  fell  asleep.  She  remembered 
events  earlier  in  the  evening  perfectly, 
but  nothing  at  all  during  the  time  of  the 
three  attacks.  Her  complaint  now  is  quite 
moderate,  but  she  still  asks  that  something 
be  given  to  relieve  the  pain  which  she 
says  runs  from  the  frontal  region  of  her 
head  to  the  occiput.  She  is  mentally  clear 
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minute.  The  pulse  remained  slow  and 
strong,  rate  72.  The  temperature  during 
the  third  spell  was  98.3°. 

Fifteen  minutes  after  the  last  attack 
the  patient  was  completely  herself  again, 
sitting  up  in  bed;  she  asked  that  the 
restraining  sheet  be  taken  off,  and  when 
told  that  she  had  just  been  having  a  spell, 
she  laughed  and  apparently  would  not 
believe  it.  She  stated  that  just  after 
catheterization  she  lay  down  on  her  back 


and^bright.  Her  hands  are  still  rather  cold; 
the  pulse  and  respirations  are  normal. 

9/4/15.  This  morning  the  patient  has 
no  recollection  of  what  happened  during 
the  night,  but  volunteered  the  information 
to  one  of  the  nurses  that  she  had  had  a 
similar  "spell"  in  the  Orthopedic  Hospital 
on  August  16,  just  after  a  lavage.  She  now 
complains  of  headache  and  pain  around 
the  appendix  region. 

9/6/15.  The   tenderness   in   the   region 
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of  the  appendix  scar  is  very  much  less  this 
morning  than  heretofore.  For  the  past 
two  nights  the  patient  has  been  in  an 
unconscious  state  most  of  the  night. 

Ear  Examination. — Both  drums  are  nor- 
mal. Landmarks  and  cone  of  light  distinct. 
No  bulging  or  redness. 

10/2/15.  On  September  30,  as  the  pa- 
tient still  continued  to  be  quite  noisy  and 
troublesome  at  night,  it  was  decided  to 
transfer  her  to  Bellevue  Hospital.  How- 
ever, she  refused  to  go,  as  she  said  she  was 
afraid  of  the  place.  She  was  told  that  she 
would  be  given  one  more  trial,  but  if  she 
had  the  slightest  attack  of  unconsciousness 
or  became  noisy,  she  would  be  transferred 
without  delay;  also  that  she  would  not  be 
catheterized,  and  if  she  did  not  void  she 
would  be  transferred.  The  result  was 
almost  magical,  and  since  then  she  has 
voided  regularly,  and  has  had  no  attacks 
of  unconsciousness  or  shouting.  She  still 
has  moderate  tenderness  in  the  right  lower 
quadrant.  The  temperature  still  ranges 
between  100°  and  103°. 

10/9/ 1 5.  The  patient  had  another  at- 
tack of  unconsciousness  and  was  trans- 
ferred to  Bellevue. 

During  her  stay  in  the  Presbyterian 
Hospital  the  patient  was  on  a  soft  diet. 
She  was  in  the  Hospital  from  August  25 
to  October  9.  Her  weight  during  this  time 
was  as  follows : 

August  26  127  pounds 

August  30  1293^  pounds 

September  6  1283/2  pounds 

September  13  129  pounds 
September  15  129  pounds 
September  21  126  povmds 
September  27  126  pounds 
October  4  124  pounds 

Her  respirations  were  constantly  from 
18  to  22. 

Case  H 

Patient:  J.  C,  female,  aged  sixteen, 
single,  born  in  New  York.  Admitted  to 
the  Presbyterian  Hospital,  March  7,  1919. 

History.  Chief  Complaint  is  fever  and 
pain  over  the  right  cheek  for  one  and  a 


half  years ;  attacks  of  asthma  for  fourteen 
years. 

Family  History. — Father  and  mother 
alive  and  well.  Two  sisters  and  four 
brothers  all  alive  and  well.  No  chronic 
diseases,  mental  or  nervous  disturbances. 
Mother  has  had  no  miscarriages. 

Past  History. — Broncho-pneumonia  at 
two  years  of  age;  has  been  subject  to 
chronic  bronchitis  ever  since.  Measles, 
whooping  cough  in  childhood.  Typical 
asthmatic  attacks  began  three  years  ago. 
All  other  illnesses  denied. 

Personal  History. — Appetite  good.  Bow- 
els regular.  Average  weight  about  110 
pounds,  which  has  not  changed  since  the 
onset  of  the  illness.  Does  not  use  tea  or 
coffee.  Urination  once  or  twice  a  day.  No 
nocturia.  Sleeps  poorly.  Menstruation  be- 
gan at  sixteen.  Her  periods  are  regular,  each 
one  lasting  four  days;  no  dysmenorrhoea. 

History  of  Present  Illness  from  St.  Luke's 
Hospital  records. — In  December,  191 7, 
on  account  of  asthma,  she  had  a  sub- 
mucous nasal  operation.  Ten  days  later 
her  right  ear  drum  was  incised.  In  January, 
1918,  the  ethmoid  cells  were  opened  and 
drained.  In  March,  1918,  she  was  admitted 
to  the  Manhattan  Eye  and  Ear  Hospital 
and  her  right  antrum  was  opened  and 
drained.  In  May,  1918,  she  was  admitted 
to  St.  Luke's  Hospital  for  attacks  of  asthma 
and  tenderness  and  pain  in  the  right  cheek. 

On  admission  to  St.  Luke's  Hospital 
the  patient  was  markedly  dyspnoeic.  Her 
right  cheek  was  ver>^  tender;  all  over  her 
chest  there  were  loud  sibilant  and  sonorous 
rales.  Her  heart  showed  an  accentuated 
ptdmonic  second  sound,  but  was  normal  in 
outline.  The  abdomen  was  distended.  The 
temperature  was  100.2°.  The  red  blood 
count  was  3,800,000,  with  70  per  cent 
hemoglobin.  The  white  blood  cells  were 
12,000,  polymorphonuclear  leucocytes  76 
per  cent,  lymphocytes  20  per  cent,  eosino- 
philes  4  per  cent. 

A  foreign  body  was  removed  from  the 
right  ear  and  the  patient  was  discharged. 

On  May  30,  1918,  the  patient  was 
admitted    again    to    St.    Luke's    Hospital 
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with  a  temperature  of  103°.  Diagnosis, 
bronchopneumonia  or  miliary  tuberculo- 
sis. The  spinal  fluid  was  negative;  the 
sputum  showed  no  tubercle  bacilli,  and 
no  other  evidence  of  tuberculosis  was 
found.  The  patient  was  discharged  and 
referred  to  the  Manhattan  Eye  and  Ear 
Hospital  for  treatments  of  her  antrum. 

On  September  23,  19 18,  the  patient  was 
again  admitted  to  St.  Luke's  Hospital 
with  a  temperature  of  105°.  As  the  general 
physical  examination  was  negative,  ex- 
cept for  the  fever  and  tenderness  over  the 
right  cheek,  the  patient  was  transferred 
to  the  surgical  side  and  the  antrum  again 


noisy  and  very  emotional.  X-ray  of  the 
intestines  showed  some  redundancy  of 
the  pelvic  colon  with  ptosis  of  the  cecum 
and  transverse  colon.  X-ray  of  the  chest 
showed  a  slight  infiltration  of  the  right 
upper  lobe.  X-ray  of  the  teeth  was  nega- 
tive. On  account  of  the  abdominal  disten- 
sion and  possible  signs  of  fluid  in  the  abdo- 
men, she  was  thought  to  have  tuberculous 
peritonitis  or  an  ovarian  cyst.  A  laparot- 
omy was  performed  but  nothing  abnormal 
was  found  except  that  the  intestines  were 
markedly  distended  with  gas.  She  was  dis- 
charged from  the  hospital  February  17, 
1 9 19,  with  the  cause  of  the  temperature 


Fig.  2.  Diagram  Showing  Area  of  Anesthesia  to  Touch,  Pain,  Temperature,  Postural 
AND  Vibratory  Sense. 


explored,  but  nothing  abnormal  was  found. 
X-rays  of  her  chest  were  negative.  Reten- 
tion of  urine  was  noted  from  October  26 
to  December  i ,  when  she  was  discharged 
in  good  physical  condition,  but  still  with  a 
temperature  ranging  from  100°  to  103°. 

She   was   again   admitted   in   January, 
1 9 19,  with  a  temperature  of   105,°  being 


unknown  and  with  a  diagnosis  of  essential 
fever. 

On  March  7th  she  was  admitted  to  the 
Presbyterian  Hospital  where  this  summary 
of  the  present  illness  was  obtained. 

Summary  of  Present  History. — She  has 
always  been  subject  to  bronchitis  since 
she  had  pneumonia  at  the  age  of  two. 
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Typical  astlimatic  attacks  began  three 
years  ago  and  she  has  had  several  since. 
Otherwise  she  felt  very  well  until  a  year 
and  a  half  ago  when  she  noticed  pain  in 
the  region  of  the  right  cheek ;  she  also  had 
fever.  She  consulted  a  nose  and  throat 
specialist  in  one  of  the  dispensaries  and 
had  a  submucous  nasal  operation,  then 
a  myringotomy  on  the  right  side,  and  a 
month  later  an  operation  on  the  ethmoid 
cells.  Two  months  after  onset  she  went 
to  the  Manhattan  Eye  and  Ear  Hospital 


sisting.  Later  it  was  thought  she  had 
tuberculous  peritonitis  and  a  laparotomy 
was  performed,  but  a  normal  abdomen 
was  found.  Two  months  ago  she  was  dis- 
charged from  St.  Luke's,  no  diagnosis 
having  been  made,  still  suffering  from 
fever  which  is  continuously  about  ioi° 
to  104°.  There  have  been  occasional 
asthmatic  attacks  and  constant  pain  and 
tenderness  in  the  right  cheek.  She  has  had 
no  chills  or  sweats.  She  has  had  occasional 
attacks  of  vomiting.  The  appetite  is  good, 


3.   Lateral  View  Showing   Postural   Spinal 
Curvature. 


where  her  right  antrum  was  opened  and 
treated  for  several  months  without  im- 
provement. She  was  then  referred  to  St. 
Luke's  Hospital,  where  she  was  admitted 
about  seven  months  ago.  Shortly  after 
admission  she  contracted  influenzal  pneu- 
monia and  upon  recovery  had  two  oper- 
ations upon  the  right  maxillary  sinus. 
No  improvement  followed,  temperature 
and   tenderness   of   the   right   cheek   per- 


FiG.  4.  Lateral  View  Showing  Weakness  of  Right 
Arm  and  Leg.  The  apparent  normal  state  of 
nutrition  is  also  evident  in  spite  of  a  tem- 
PERATURE ranging  from  98°  TO  104°  FOR  ONE 
AND  ONE-HALF  YEARS. 


the  pulse  regular,  she  has  had  no  cough 
and  no  loss  in  weight. 

Her  physical  examination  on  admission 
to  the  Presbyterian  Hospital,  on  March  7, 
1 9 19,  was  as  follows: 

A  young,  white  female,  aged  sixteen 
years,  lying  propped  up  in  bed  in  acute 
distress.  She  is  vomiting  and  greatly  ex- 
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cited,  dyspnoeic  and  flushed,  but  does  not 
seem  to  be  in  pain.  Mentally  she  is  clear 
but  too  excited  to  answer  questions.  Her 
head  is  symmetrical,  there  is  no  evident 
abnormality.  The  skin  is  soft  and  smooth ; 
the  surface  temperature  is  elevated.  The 
face  is  quite  flushed.  The  neck  is  not  stiff 


and  regular;  react  to  light  and  on  accom- 
modation. 

Nose. — Slight  mucopurulent  discharge 
from  the  right  nostril. 

Ears. — No  tenderness  or  discharge. 

Mouth. — Teeth  in  good  condition  except 
two   which   are   slightly   carious.    Tongue 


Month 

Day  of  Montli 

Day  of  Illness 

* 

Hour  of  Day 

^ 

i- 

i 

•< 

*= 

} 

> 

J- 

lj_ 

V 

■^ 

i? 

V 

a- 

d 

^~ 

r- 

t 

s. 

u 

C^ 

^ 

^ 

^ 

V 

U=l 

i 

i.. 

< 

> 

IVL 

c? 

:;h 

-t 

^ 

i~ 

^-, 

^ 

-V 

V 

r» 

Puis. 

Tbup. 

; 

: 

L 
I 
C 

Tsup 

to 

3T 

ae 

32. 
30 

zr 

x< 

20 
17 

170 
160 
150 
140 
130 
120 

no 

100 
90 
80 
70 
60 
50 
40 

. 

I 

: 

. 

\ 

'■ 

11 

'•1 

J, 

1-  t 

; 

i 

1 

: 

r 

1 

j 
i 

'■ 

.1 
1 

t 

■I 

1-1 

1- 
« 

; 

''■ 
■ 

>  : 
\ 

: 

1 
r: 

i 

f'. 

1 
1 

1 

1 

i 
r 

1. 

1- 

'■■ 

• 

1 

• 
: 

- 
• 
i; 

!. 

1 

■ 
v 

1. 
t 

■ 

r: 
( 

1 

1 
f 

: 

j 

: 

1 
\ 
i 

1 
i: 

1 

1 
1 

\ 
\ 

I 

r: 

: 

1- 

i: 

: 

n 

^ 

*' 

K 

^ 

^. 

\ 

I 

; 

I; 

V 

c 

- 

■i 

? 

: 
■ 

■1 

f 

s 

^ 

•^ 

; 

i 

[■; 

1 

\ 

> 

s 

.1 

•1 

■i 
J 

r 

■y 

V 

1 

r 

\ 

^ 

I 

. 

s 

\ 

: 

a 

A 

». 

\ 

s 

«l 

} 

tf 

s 

: 

* 

*l 

Si 

^ 

\ 

\ 

r 

«; 

100° 

\ 

i: 

*. 

••• 

,«•' 

•* 

■ 

V. 

V 

f 

<, 

V 

1 

• 

'; 

v 

SJ 

/ 

.♦ 

• 

y" 

4' 

. 

»• 

•• 

; 

■ 

• 

: 

^e 

pirati 

- 

^ 

^ 

^ 

I 

ji 

^ 

t 

*_ 

jt 

^ 

t^ 

i_ 

^'' 

J, 

= 

f 

^ 

>«jf> 

_ 

_ 

+»s 

m> 

31 

f 

i) 

<• 

lb 

^ 

»« 

ji 

it 

^ 

^^ 

Fig.  5.  Chart  of  TemperatCre,  Pulse  and  Respiration  Curves  for  a  Period  of  One  Week  Show- 
ing THE  Dissociation  of  These  Three  Phenomena. 


Temperature 
Pulse 


continuous  line. 
dotted  line. 


Respiration      -  interrupted  line. 


or  tender.  The  thyroid  is  not  enlarged  and 
there  are  no  visible  pulsations. 

Face. — There  is  marked  tenderness  over 
the  right  maxillary  sinus;  no  swelling  or 
redness. 

Eyes. — Conjunctiva  slightly  congested; 
movements  normal;  pupils  circular,  equal 


slightly  coated.  Tonsils  not  enlarged  or 
inflamed. 

Thorax  symmetrical,  well  developed. 

Breasts  normal. 

Lungs,  hyperresonant  throughout.  There 
are  everywhere  many  sibilant  and  sonorous 
rMes,   and  expiration  is  much  prolonged 
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and   labored.    The   accessory   muscles   of 
respiration  stand  out  prominently. 

Heart  is  not  enlarged  or  displaced; 
the  left  limit  of  cardiac  dullness  is  qJ/^ 
centimetres  from  the  midline  in  the  fifth 
space.  The  sounds  are  distinct  and  of  nor- 
mal character.  There  is  a  slight  systolic 
murmur  heard  in  the  pulmonic  area.  The 
pidse  rate  is  120.  It  is  regular,  medium 
size,  with  a  normal  pulse  wave.  The  periph- 
eral vessels  are  soft. 

Systolic  blood  pressure  is  105 ;  diastolic  70. 

Abdomen  is  distended  and  moder- 
ately tympanitic.  There  is  no  rigidity, 
no  tenderness  or  signs  of  free  fluid;  no 
masses  or  viscera  are  felt. 

Extremities. — No  deformity,  edema  or 
tremor. 

Lymph  Nodes. — The  posterior  superficial 
cervical  on  the  right  side  are  slightly 
enlarged. 

Pelvic  examination  not  made. 

Rectal  examination  not  made. 

Spine. — There  is  marked  posterior  spinal 
curvature  of  the  "round  back"  type,  but 
no  angular  def ormitj^ ;  no  direct  or  indirect 
spinal  tenderness. 

Nasal  Examination,  3/15/19  (by  Dr. 
Coakley).  A  moderate  amount  of  muco- 
purulent secretion  in  both  nares,  more  in 
the  right.  There  is  a  large  post-operative 
opening  in  the  nasal  wall  of  the  right 
maxillary  sinus  beneath  the  inferior  turbi- 
nate. A  trocar  is  passed  into  the  antrum 
and  as  a  probe  feels  thickened  mucosa.  On 
irrigating  the  cavity  a  small  amount  of  the 
mucoid  secretion  came  away.  The  swelling 
and  redness  over  the  upper  part  of  the 
right  maxillary  region  are  not  connected 
with  the  inflammation  within  the  sinus. 

Examination  of  the  Eyes,  3/18/19  (by 
Dr.  Shoenberg). 

Visual  acuity,  left  20/20;  right  20  '40. 
Motility  of  eyes  is  normal. 
Both  cornea  anaesthetic,  right  complete, 
left  incomplete. 

Looking  at  the  hght  with  a  red  glass  in 
front  of  the  right  eye  she  calls  it  brown; 
with  a  red  glass  in  front  of  the  left  eye  she 
calls  it  red.   Looking  at  a  piece   of  red 


paper  she  says  with  the  right  eye  "dark 
red,"  and  with  the  left  eye  "light  red." 

A  slight  diplopia  (homonymous)  on  look- 
ing to  the  right  probably  due  to  a  slight 
deficienc}^  of  the  right  external  rectus. 

There  is  slight  insufficiency  of  conver- 
gence. 

Fundi  normal. 

Fields  of  vision  markedly  contracted. 

Clinical  Notes. — 3/18/19.  This  even- 
ing the  patient  became  markedly  excited 
and  tried  to  get  out  of  bed;  restriction  of 
no  avail.  She  complained  of  pain  in  the 
suprapubic  region;  examination  revealed  a 
distended  bladder.  She  w^as  catheterized 
and  a  considerable  amount  of  urine  was 
obtained,  but  the  pain  was  not  relieved. 
She  was  given  3-4  grain  morphine  by  hypo- 
dermic, 10  c.c.  paraldehyde,  intravenously, 
and  I  grain  of  codeine,  with  only  a  little 
effect.  Continued  to  be  delirious  during 
the  night.  No  change  in  the  reflexes;  no 
other  abnormal  signs  noted  except  an 
automatic  movement  of  the  right  arm. 

3/21/ 19.  The  patient  is  quiet  and  quite 
rational  during  the  day  time,  but  at  about 
eight  o'clock  each  evening  she  becomes 
noisy  and  irrational,  complaining  of  head- 
ache, pain  over  the  right  cheek  and  diffi- 
culty in  breathing.  It  requires  1/150  grain 
of  hyoscine  to  keep  her  quiet. 

Laboratory  Examinations. — 3/1 1/19. 
Culture  from  the  right  anterior  nans  gives 
a  gram  positive  coccus,  probably  staphy- 
lococcus. 

3/12/19.  Blood  culture  is  sterile. 
3/12/19.    Wassermann,    both    alcoholic 
and  cholesterin  antigens,  negative. 
3/ 12/ 19.  Blood  Count: 

White    blood    cehs  18,000 

Polymorphonuclear  leuco- 
cytes 
Large  lymphocj'tes  3 /o 

Small  lymphocytes  10% 

Eosinophiles  2% 

3/15/19.  Blood  Count: 

Red  blood  cells  4,740,000 

Hemoglobin  85% 

White  blood  cells  10,400 


5% 
or 
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Polymorphonuclear  leuco- 
cytes 65% 
Lymphocytes                                   33% 
Eosinophiles  2% 
3/ 1 5/ 19.  X-ray  of  skull  showed  a  slight 
amount  of  cloudiness  in  the  lower  portion 
of  the  right  antrum  which  may  in  part  be 
accounted  for  by  the  overlying  petrous 
portion  of  the  temporal  bone. 

3/15/19.  X-ray  of  spine  showed  no  evi- 
dence of  tuberculosis. 

S/  i6/  ig.SputumExamination. — Noacid- 
fast  bacilli  found. 

3/17/19.  Spinal  Puncture. — Spinal  fluid, 
amount  20  c.c.  Appearance  clear,  colorless, 
pressure  slightly  increased.  Lymphocytes. 
2.  Globulin  absent.  Reduction,  Fehling's 
solution,  present.  Wassermann  reaction; 
both  alcoholic  and  cholesterin  antigens, 
negative. 

3/ 1 7/ 19.   Urinalysis: 

Specific  gravity  1.015 

Reaction  Acid 

Color  Straw 

Precipitate  None 

Albumin  None 

Sugar  None 

Microscopical  Occasional 

examination  white  blood 

cells 
3/ 1 8/ 1 9.  Von  Fir  quel  test  was  positive. 
3/18/19.  Blood  Count: 

White  blood  cells  10,500 

Polymorphonuclear  leuco- 
cytes 69% 
Lymphocytes  31% 
Eosinophiles  0% 
3/19/19.  Sputum  examination  for  tuber- 
cle bacilli,  none  found. 

3/2 1 /19.  X-ray  examination  of  the  lungs 
showed  a  moderate  increase  in  density  in 
the  shadow  of  both  lungs  especially  at  the 
left  apex. 

4/1/19.  Blood  Count: 
White  blood  cells  10,000 

Polymorphonuclear  leuco- 
cytes 7 1  % 
Large  lymphocytes  3% 
Small  lymphocytes                           15% 
Large  mononuclears  2% 


Transitionals 

3% 

Eosinophiles 

6% 

Caloric  Intake: 

4/15/19 

349  calories 

4/16/19 

1200 

4/17/19 

550 

4/18/19 

728 

4/19/19 

308 

4/20/19 

808 

4/21/19 

353 

4/22/19 

699 

4/23/19 

681 

4/24/19 

1304 

4/25/19 

2068 

4/26/19 

329 

4/27/19 

224 

4/28/19 

625 

4/29/19 

905 

4/30/19 

369 

5/1/19 

523 

5/2/19 

696 

5/3/19 

884 

Average  daily 

716  calories 

Weight  on  Admission, 

3/11/19         no 

4/4/19         no 

4/17/19         109!^ 

4/21/19      iio3/^ 

4/27/19      112 

Weight  on  Discharge, 

5/5/19      113K 

Neurological  Examination,  March  15, 
1919 

Voluntary  Motor  System. — -Patient 
is  sitting  propped  up  in  bed  with  no  evident 
signs  of  pain  or  discomfort.  Breathing 
rapidly  but  with  no  apparent  difficulty. 
The  spine  is  uniformly  bowed  backward 
but  without  lateral  curvature  or  any 
angular  deformity.  The  abdomen  is  promi- 
nent and  appears  distended. 

Gait. — Though  the  patient  walked  into 
the  hospital,  she  now  says  she  is  afraid  she 
cannot  walk  and  on  getting  her  out  of  bed 
she  has  great  difficulty  in  standing  with- 
out assistance.  On  attempting  to  walk 
she  moves  the  left  leg  forward  in  a  very 
unsteady  manner  and  drags  the  right  one 
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after  it.  She  will  not  attempt  to  walk  back- 
wards or  sideways. 

Coordination. — On  attempting  to  stand 
with  the  eyes  either  closed  or  open  she 
sways  in  all  directions  and  would  fall  if  not 
supported.  There  is  no  non-equilibratory 
incoordination.  On  lying  in  bed  the  fingers- 
to-nose  test,  pointing  and  pass  pointing, 
heel-to-knee,  and  "  toe-to-object-above-re- 
cumbent-patient "  test  are  well  performed 
on  each  side.  There  is  no  dysmetria 
or  adiadochokinesis. 

Skilled  Acts. — There  is  no  aphasia  or 
apraxia.  The  patient  is  able  to  salute, 
feed  herself  or  arrange  her  hair.  She  has 
no  difficulty  in  writing  her  name. 


Reflexes: 

Deep 

Right 

Left 

Jaw 

Present 

Present 

Pectoral 

Present 

Present 

Biceps 

Active 

Active 

Triceps 

.  Active 

Active 

Radial 

Active 

Active 

Ulnar 

Active 

Active 

Wrist 

Active 

Active 

Suprapatellar 

Active 

Active 

Patellar 

Active 

Active 

Achilles 

Active 

Active 

Reflexes: 

Superficial 

Right 

Left 

Ciliospinal 

Present 

Present 

Supra- umbilical 

Active 

Active 

Suprapubic 

Active 

Active 

Upper  lateral  abdominal  Active      Active 
Lower  lateral  abdominal  Active      Active 

Plantar  and  its  modifications 


Plantar  flexion 

Absent 

Absent 

Babinski 

Absent 

Absent 

Chaddock 

Absent 

Absent 

Oppenheim 

Absent 

Absent 

Gordon 

Absent 

Absent 

Schafer 

Absent 

Absent 

Abnormal  Involuntary  Alovements.  — 
There  are  no  tremors,  twitchings  or  chorei- 
form movements. 

Muscle  Strength. — Patient  is  able  to  rise 
from  the  recumbent  position  to  the  sitting 


postirre.  Opposed  and  unopposed  move- 
ments of  the  neck,  shoulder,  arm,  forearm, 
hand,  finger,  thigh,  leg,  foot  and  toes  are 
all  normal  and  equal  on  the  two  sides. 

Muscle  Status. — The  volume,  contour, 
consistency  and  tone  of  all  the  muscles 
seem  to  be  normal. 

Abnormal  Associated  Movements. — No 
abnormal  associated  movements  are  pres- 
ent. 

Nerve  Status. — Nothing  noted. 

General  Sensory. — There  is  an  entire 
absense  of  the  sense  of  touch,  pain,  tem- 
perature and  postvire  on  the  right  half  of 
the  body  except  for  an  area  over  the  right 
malar  bone  where  there  is  distinct  hyper- 
esthesia to  both  touch  and  pressure.  The 
line  separating  the  anesthesia  from  the 
normal  part  corresponds  accurately  to  the 
exact  mid-line.  She  is  usually  conscious 
of  deep  pressure  over  the  muscles  of  the 
extremities,  but  at  other  times  says  that  it 
gives  rise  to  no  sensations.  She  is  unable 
to  give  the  size,  shape  or  form  of  any  arti- 
cle placed  in  the  right  hand  but  is  aware 
of  the  presence  of  some  object  in  her  hand 
and  states  that  it  feels  "wooden."  The 
sense  of  touch  is  absent  from  the  right 
cornea,  the  right  nostril,  the  right  external 
auditory  meatus,  the  right  half  of  the 
buccal  mucous  membrane,  the  teeth  and 
gums  of  the  right  half  of  the  mouth, 
the  right  half  of  the  tongue  and  all  of  the 
pharynx.  There  is  also  anesthesia  of  the 
right  half  of  the  vulva.  All  forms  of  sensa- 
tion on  the  left  half  of  the  body  are  en- 
tirely normal  except  for  the  left  cornea 
which  is  partially  anesthetic,  and  for  the 
left  half  of  the  pharynx  which  is  mentioned 
above. 

Cranial  Nerves  and  Head.  Olfactory 
and  Nose. — There  is  an  absence  of  the 
sense  of  smell  on  the  right  side,  though  it 
is  normal  on  the  left. 

Optic  and  Oculomotor  Apparatus. — Vis- 
ual acuity  is  20/40  in  the  right  eye  and 
20/20  in  the  left.  Both  visual  fields  are 
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concentrically  contracted.  Both  fundi  are 
normal.  There  is  no  evident  limitation  of 
ocular  movement  though  there  is  a  slight 
diplopia  in  the  right  eye  in  looking  far 
out  to  the  right.  There  is  also  monocular 
diplopia  when  a  small  object  is  gradually 
moved  away  from  the  right  eye  to  a  dis- 
tance of  about  fifteen  inches.  The  pupils 
are  regular,  but  unequal,  the  right  being 
2  mm.  in  diameter  and  the  left  3  mm. 
The  reactions  to  light  and  on  accommoda- 
tion are  normal.  The  palpebral  fissures  are 
equal,  each  measuring  10  mm.  The  posi- 
tion of  the  eyeballs  in  the  orbits  appears 
normal.  There  is  no  nystagmus. 

Trigeminus  and  Mouth. — The  sensations 
of  touch,  pain  and  temperature  are  absent 
over  the  right  side  except  over  the  right 
malar  bone  where  there  is  hyperesthesia. 
Sensation  is  absent  from  the  right  buccal 
mucous  membrane  and  right  half  of  the 
mouth.  All  movements  of  the  jaw  are 
equal  and  normal  on  the  two  sides. 

Facial  and  Face. — There  is  no  facial 
weakness  or  palsy.  Taste  is  absent  from 
the  anterior  two-thirds  of  the  tongue  on 
the  right  side. 

Acoustic  and  Ear. — At  the  time  of  this 
examination  she  seems  quite  deaf,  but  at 
some  times  she  understands  conversations 
in  tones  of  ordinary  intensity  very  easily. 
At  present  a  watch  is  not  heard  at  all  in 
the  left  ear  and  heard  but  eight  inches  from 
the  right  ear.  With  a  tuning  fork  air 
conduction  is  better  than  bone  conduction 
on  the  right  side.  On  the  left  side  bone 
conduction  is  diminished  and  air  conduc- 
tion not  perceived.  Both  ear  drums  appear 
normal  to  otoscopic  examination. 

Glossopharyngeus  and  Vagus,  Pharynx 
and  Larynx. — Salivary  secretion  seems  nor- 
mal. There  is  no  deviation  of  the  uvula  to 
either  side.  Palatal  reflexes  are  absent  on 
each  side;  pharyngeal  reflex  is  also  absent. 
There  is  no  aphonia  and  the  quality  of 
the  voice  is  normal.  There  is  no  difficulty 
in  swallowing. 

Spinal  Accessory. — There  is  no  weakness 
of  either  trapezius  or  sternomastoid  mus- 
cle. 


Flypoglossus. — The  tongiie  is  protruded 
in  the  midline  and  its  movements  in  all 
directions  are  normal.  Articulation  is  nor- 
mal. 

During  her  stay  in  the  hospital  the  patient 
has  not  seemed  to  improve  in  any  particu- 
lar, and  in  some  ways  became  decidedly 
worse.  On  admission  she  walked  into  the 
hospital,  but  after  being  confined  to  bed 
for  ten  days,  she  was  unable  to  stand  or 
walk  without  support,  though  while  lying 
in  bed  there  was  no  muscular  paresis 
and  no  incoordination  of  movement.  Later 
a  weakness  of  the  right  arm  and  leg  ap- 
peared, which  is  evident  in  the  photo- 
graphs. Twelve  days  after  admission  re- 
tention of  urine  developed  and  subse- 
quently constant  catheterization  was  neces- 
sary. 

There  were  rather  frequent  attacks  of 
asthma  which  were  usually  of  very  short 
duration,  sometimes  of  only  a  few  hours. 
During  the  attacks  there  was  hyperreso- 
nance  over  both  lungs,  sibilant  and  sonor- 
ous r^les  everywhere  and  prolonged  labored 
expiration.  These  findings  disappeared  be- 
tween attacks  and  there  were  at  no  time 
any  signs  indicative  of  tuberculosis.  Adren- 
alin administered  subcutaneously  had  no 
effect  on  the  asthmatic  attacks  but  they 
seemed  to  be  relieved  by  40  minims  of 
paraldehyde  in  a  teaspoonful  of  rhubarb 
and  soda  mixture. 

DISCUSSION 

There  has  always  been  a  good  deal  of 
discussion  as  to  whether  there  could  be 
a  fever  of  hysterical  origin;  cases'  of 
hysteria  in  which  fever  was  present  have 
been  subjected  to  the  criticism  that  some 
latent  complicating  infection  was  probably 
the  cause  of  the  temperature ;  and  as  these 
patients  are  not  subject  to  autopsy  it  is 
an  objection  that  has  been  very  difficult 
to  refute.  It  is  well  known  that  psychic 
disturbances  may  give  rise  to  transient 
rises  in  temperature,  but  that  a  permanent 
pyrexia  would  be  produced  has  been  diffi- 
cult to  believe.  The  fact  that  fraudulent 
temperatures  are  at  times  given  by  hys- 
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terical  patients,  produced  by  friction  of 
the  thermometer  bulb  under  the  tongue, 
drinking  of  hot  water  before  the  tem- 
perature is  taken,  and  again  by  applying 
the  thermometer  directly  to  a  hot  water 
bag,  has  also  seemed  to  discredit  the 
possibility  of  a  true  hysterical  fever.  Also 
the  cases  of  hyperpyrexia  where  the  tem- 
peratures reported  were  higher  than  is  com- 
patible with  the  continuance  of  physio- 
logical functions,  have  added  distrust  of 
the  entire  question.  However,  that  there 
may  be  an  abnormal  elevation  of  tem- 
perature in  this  condition  is  recognized, 
and  cases  have  been  reported  by  Striim- 
pell,^  Oppenheim,''  Kaufmanln,, '  Osier," 
Larre^  Briand,i  Voss,^  and  many  others. 
Manahiloff  gave  the  subject  a  thorough 
critical  analysis  in  a  Montpellier  Thesis 
of  1903,  and  concluded  that  there  was  un- 
questionably pyrexia  of  hysterical  origin. 

Hysterical  fever  as  described  by  these 
authors  has  no  constant  characteristics, 
and  its  variations  are  as  protean  as  are 
other  manifestations  of  this  disease.  It 
may  be  continued,  remittent  or  inter- 
mittent; it  may  be  irregular,  periodic  or 
slow,  but  the  intermittent  or  remittent 
form  is  probably  the  most  common. 

One  of  the  most  important  distinguish- 
ing features  of  hysterical  fever  as  against 
that  of  infectious  origin  is  the  absence 
of  the  usual  parallel  association  of  the 
temperature,  pulse  and  respiration  curves. 
This  dissociation,  however,  is  not  always 
present. 

Theoretically,  fever  may  be  due  either 
to  an  increased  heat  production  with  nor- 
mal heat  dissipation,  to  normal  heat  pro- 
duction and  diminished  loss,  or  to  a  com- 
bination of  increased  heat  production  and 
diminished  loss.  It  has  been  definitely 
established  by  calorimetry  that  the  ma- 
jority of  all  fevers — as  those  produced  .by 
specific  infectious  diseases  and  intoxica- 
tions— are  due  to  an  increase  in  heat  pro- 
duction, which  is  of  course  due  to  increased 
body  metabolism  as  well  as  altered  heat 
loss.   The  discrepancy  between  the  assim- 


ilation and  the  increased  tissue  destruc- 
tion gives  rise  to  the  bodily  wasting  which 
is  almost  universally  associated  with  con- 
tinued febrile  diseases. 

This  condition  is  a  sharp  contrast  to 
what  is  found  in  the  pyrexia  of  hysteria. 
Here  the  patient  may  have  a  temperature 
not  unlike  that  seen  in  typhoid  fever  where 
the  average  increase  in  metabolism  is  40 
to  50  per  cent,  but  without  any  percep- 
tible tissue  destruction  or  loss  in  weight 
even  though  the  fever  is  present  for  very 
long  periods.  With  an  average  normal 
caloric  intake  a  continued  fever  which  does 
not  give  rise  to  loss  in  weight  cannot  be 
due  to  increased    metabolism. 

In  the  second  case  reported  above  there 
has  been  constantly  present  a  fever  which 
ranges  between  99°  and  104°  for  a  period 
of  a  year  and  a  half,  and  during  this 
entire  time  there  has  been  no  loss  in  body 
weight,  while  the  calculated  caloric  intake 
during  her  stay  in  the  hospital  has  not 
been  greater  than  the  average  normal, 
being  less  than  1000  calories  a  day. 

It  therefore  seems  quite  clear  that  the 
increase  in  temperature  which  is  asso- 
ciated with  hysteria  cannot  be  due  to  an 
increase  in  metabolism. 

Another  striking  difference  between  the 
hyperthermia  in  hysteria  and  a  pyrexia 
of  infectious  origin  is  the  entire  absence 
of  the  phenomena  which  are  so  inseparably 
associated  with  our  conception  of  fever 
that  they  are  included  in  some  definitions 
of  it.  The  hysteric  is  as  unconscious  of 
her  temperature  of  104  or°  105°  as  she  is' 
of  her  anesthesias.  She  does  not  complain 
of  malaise,  weakness,  anorexia,  thirst  or 
vague  pains  in  the  back  and  limbs.  The 
skin  is  neither  abnormally  moist  nor  dry 
and  parched.  The  rapid  elevation  of  tem- 
perature is  not  associated  with  a  chill  and 
there  is  no  profuse  perspiration  when  it 
falls  to  normal  within  a  period  of  a  few 
hours. 

It  therefore  seems  fair  to  assume  that  a 
continued  elevation  of  temperature  in  a 
patient  showing  signs  of  major  hysteria, 
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without  loss  of  body  weight,  parallel  quick- 
ening of  the  pulse  and  respiration,  general 
weakness,  or  malaise,  increased  thirst  and 
loss  of  appetite,  or  vague  generalized  pains, 
may  be  safely  considered  to  be  of  func- 
tional origin  and  not  due  to  some  obscure 
infectious  process. 
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HYSTERICAL  DYSBASIA* 

BY    CHARLES   ROSENHECK,    M.D. 

Neurologist  to  the  Hospital  for  Deformities  and  Joint  Diseases 


NEW  YORK  CITY 


Hysterical  phenomena  have  always  been 
of  such  great  interest  to  clinicians  that  an 
extended  report  of  an  unusual  case  is 
worthy  of  the  closest  study.  The  bizarre 
manifestations  and  the  simulation  of  or- 
ganic affections  of  the  brain  and  cord  have 
engrossed  the  minds  of  many  clinical 
observers.  Nor  has  the  last  word  been  said 
on  the  subject;  for  until  we  gain  a  clearer 
insight  into  psychogenic  conduct,  we  shall 
not  understand  the  peculiar  vagaries  of 
the  hysterical  make-up.  The  treatment  of 
these  conditions  is  not  without  its  diffi- 
culties and  rewards,  as  an  abundant  liter- 
ature will  readily  testify. 

The  subject  of  this  report  is  a  boy  13 
years  of  age,  who  comes  under  observation 
for  a  disturbance  in  gait  and  marked 
lateral  curvature  which  has  been  in  process 
of  development  since  March,  1918. 

Pour  months  prior  to  the  onset  of  this 
disturbance  in  his  gait  he  had  severe  pains 
along  the  heel  and  external  border  of  the 
left  foot.  This  pain  continued  with  varying 
intensity  for  four  months,  and  in  order  to 
shield  the  affected  part  as  much  as  possible 
he  limped  considerably.  The  limping  con- 
tinued and  gradually  became  merged  into 
the  fantastic  gait  which  he  at  present 
shows.  The  distortion  of  the  spine  evidently 
went  on  apace  with  the  disturbance  in  gait. 
The  patient  thinks  the  condition  is  getting 
worse.  His  previous  history  furnishes  us 


very  meagre  information  with  regard  to 
the  development  of  his  present  condition. 
Two  severe  falls,  the  last  one  three  years 
ago  in  which  he  was  rendered  unconscious, 
might  be  mentioned  as  suggestive  data. 
He  lives  under  a  very  good  environment, 
and  his  home  life  is  harmonious  and  free 
from  any  friction  or  restraint.  He  is  an 
exceptionally  intelligent  boy  who  appre- 
ciates the  abnormality  in  his  gait  and  spinal 
deformity  and  evinces  a  keen  desire  to 
overcome  both. 

Family  history  is  unimportant. 

EXAMINATION 

Voluntary  Motor  System.  Abnormal 
attitudes  and  deformities. — -The  patient 
shows  an  obvious  spinal  deflection  which 
he  can  easily  overcome  or  correct  by  volun- 
tary effort,  such  as  extending  his  hands 
above  his  head. 

Gait. — Markedly  incoordinated  and  has 
elements  of  ataxia,  steppage  and  spasticity ; 
is  probably  better  appreciated  when  dem- 
onstrated than  described. 

Coordination. — All  types  of  coordinative 
acts  performed  with  perfect  precision. 

Dysmetria. — None  noted. 

Skilled  acts. — Varied  skilled  acts  per- 
formed in  a  normal  manner. 

Abnormal  involuntary  movements. — None 
noted. 


*  From  the  service  of  Dr.  Henry  W.  Frauenthal.    Presented  at  the  Clinical  Conference,  February  24.  1919- 
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Muscle  strength. — Unimpaired  for  all 
types  of  muscular  effort. 

Muscle  status. — No  atrophy  or  hyper- 
trophy, no  hypotonia  or  hypertonicity. 

Electrical  reactions. — Normal  for  all  types 
of  modalities. 

Reflexes. — Slight  hyperrefiexia  of  deep 
reflexes  of  upper  and  lower  extremities. 

Superfi.cial  reflexes. — Normal. 

Pathological  reflexes. — Absent. 

Clonus  reflexes. — ^Absent. 

General  Sensory.  Acuity,  localization 
and  discrimination. — Normal  for  all  types 
of  sensibility. 

Muscle,  joint  and  tendon  sense. — Normal. 

Vibratory  sense. — Normal. 

Cranial  Nerves.  Olfactory  and  nose. — 
Normal. 

Optic  and  oculomotor  apparatus. — Nor- 
mal. 

Trigeminus  and  mouth. — Normal. 

Facial  and  face. — Normal. 

Acoustic  and  ear. — Normal. 

Glossopharyngeus  and  vagus. — Normal. 

Pharynx  and  larynx. — Normal. 

Spinal  Accessory. — Normal. 

Hypoglossus  and  tongue. — Normal. 

Mental  Status. — Excellent. 

Systemic  Examination. — Reveals  no 
noteworthy  abnormalities. 

summary  and  diagnosis 

A  critical  analysis  of  the  development 
of  the  bizarre  gait  and  its  associated  spinal 


distortion  points  unfailingly  to  a  psy- 
chogenic type  of  disorder.  The  persistent 
neurologic  data  readily  remove  it  from 
the  organic  affections  of  the  cord  and  periph- 
eral nerves.  One  is  tempted  to  venture 
another  diagnosis  the  clinical  features  of 
which  simulate,  in  some  respects  at  least, 
the  case  tmder  discussion;  that  is,  the 
torsion  neurosis  of  Ziehen,  or  dystonia 
musculorum  deformans,  the  etiology  and 
pathology  of  which  are  still  the  subject  of 
sharp  division  of  opinion,  some  authorities 
contending  that  it  is  psychogenic  while 
others  are  equally  convinced  that  it  has 
an  organic  foundation.  It  is  merely  men- 
tioned in  this  connection  as  offering  a 
fruitful  field  for  discussion. 

DISCUSSION  of  treatment  BY  DR. 

frauenthal 

Dr.  Frauenthal  contends  that  the  best 
way  to  obtain  a  cure  in  this  boy  is  to  make 
him  walk  up  and  down  in  front  of  mirrors 
so  that  he  may  view  his  grotesque  behavior. 
The  mental  concentration,  which  is  an 
essential  part  of  the  treatment,  is  thus 
readily  obtained.  Mild  suggestion  and 
repeated  reference  to  the  fallacy  of  his 
conduct  as  he  views  it  himself  in  the 
mirror  are  brought  into  play,  and  even- 
tually his  resistance  is  overcome  and  a 
cure  is  effected.  Mental  concentration  in 
these  mirror  exercises  thus  achieves  a 
double  object.  The  body  as  well  as  the  mind 
is  brought  tmder  its  influence. 


SOME  COMMON  DIFFICULTIES  IN  THE  DIFFERENTIAL 
DIAGNOSIS  OF  HYSTERIA* 


BY    EMILIE    C.    JAMISON,    M.D. 

Assistant  Physician  Manhattan  State  Hospital 

WARDS   ISLAND,    NEW   YORK  CITY 


In  presenting  the  following  case  it  must 
be  mentioned  that  the  disappearance  of 
the  patient  before  all  the  usual  examina- 
tions could  be  obtained  explains  the  lack 
of  obviously  necessary  data;  but  while  a 
definite  diagnosis  may  be  impossible  from 
the  material  in  hand,  the  findings  afford 
opportunity  for  discussion,  especially  from 
psychogenic  and  therapeutic  aspects. 

Patient,  E.  C.  (Case  No.  23057) ;  age 
thirty-five,  female,  married,  white,  bom  in 
the  United  States ;  housewife. 

History.  Present  Illness. — The  patient 
complains  of  "fainting  spells"  which  began 
about  three  years  ago.  They  have  increased 
in  frequency  and  now  exhibit  a  convulsive 
form.  On  November  8,  19 18,  she  applied  to 
the  medical  department  of  the  Vanderbilt 
Clinic,  and  was  referred  as  a  neurological 
case  with  the  diagnosis  of  epileptiform 
convulsions.  She  dates  the  onset  of  her 
condition  from  March,  1916.  She  was 
sitting  at  the  table  eating  when  she 
became  unconscious;  her  condition  she 
states  was  like  a  "weak  spell."  She  regained 
consciousness  in  about  five  minutes  and 
except  for  weakness  of  short  duration  expe- 
rienced no  ill  effect.  There  were  no  convul- 
sive movements.  The  attack  was  not 
initiated  by  fright  or  any  disttubing  influ- 
ence at  the  time  so  far  as  she  knows.  She 
volunteered  the  explanation,  however,  that 
her  mother  had  recently  told  her,  upon 
learning  that  she  was  pregnant,  that  if  she 
should  have  another  child  "she  ought  to 
die  having  it,"  because  her  last  two  children 
had  been  sickly  and  had  died.  Subsequent 
attacks  occurred  about  two  or  three  times 
daily  throughout  pregnancy.  In  one  week 
she  had  29.  Because  of  these  attacks,  for 
five  weeks  previous  to  her  delivery  she  was 


in  a  maternity  hospital.  Following  the 
birth  of  her  child  the  attacks  did  not  reciu: 
for  three  months. 

The  patient  describes  the  attacks  as 
follows:  "They  start  like  something  hitting 
me  in  the  heart.  It  sounds  like  a  hammer 
and  I  can  hear  it  and  it  beats  very  fast. 
It  seems  just  like  an  engine  to  me."  The 
noise  seems  so  real  to  her  that  she  asked 
her  family  if  they  also  hear  it.  The  aura 
lasts  from  three  to  four  minutes  and  the 
sensation  is  like  a  cold  chill  up  the  spine 
and  to  the  top  of  the  head  where  it  is  Uke 
fire  through  the  head  and  the  "top  of  the 
head  seems  to  be  moving  up  and  down." 
Formerly  when  she  felt  the  initial  sensa- 
tions she  could  get  a  drink  of  water  and 
thereby  as  she  thought  prevent  the  uncon- 
sciousness. On  these  occasions  she  would 
be  very  weak  and  sometimes  only  feel 
cold.  At  other  times  she  would  be  chiUy 
and  shake.  She  has  been  able  to  recall 
happenings  in  attacks  but  could  not  speak. 

Upon  two  occasions  the  patient  has  had 
attacks  in  the  clinic,  one  when  she  pre- 
sented herself  for  the  blood  Wassermann 
test,  and  a  second  time  while  waiting  her 
turn  for  an  interview.  The  writer  did  not 
observe  these  convulsions,  but  from  those 
who  saw  them  the  following  data  were 
gathered : 

The  body  was  rigid,  evidently  in  tonic 
spasm,  as  efforts  to  extend  the  fingers  were 
unavailing.  The  eyes  were  closed,  but 
upon  lifting  the  lids  they  were  seen  to  be 
rolled  back.  The  face  was  pale.  There  was 
no  incontinence.  The  patient  suffered  no 
injury.  About  two  minutes  after  the  onset 
of  one  of  the  attacks  electrical  stimulation 
was  applied  and  recovery  was  immediate. 

Upon  her  next  and  last  visit  to  the  clinic 
Dr.  McKendree  succeeded  in  producing  a 


*  Presentation  of  case  report  at  the  clinical  conference  of  the  Neurological  Department  of  the  Vanderbilt  Clinic,  November  25,  ] 
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hypnotic  state.  With  thepatientrecumbent, 
with  eyes  closed,  in  a  darkened  room,  a 
vibrating  tuning  fork  was  applied  to  the 
lower  limbs  and  she  was  told  the  spell 
would  come  on.  Immediately  she  an- 
nounced that  it  was  coming  and  that  she 
felt  the  beating  at  her  heart.  Panting 
respirations  ensued  with  accompanying 
acceleration  of  the  heart  action.  The 
condition  lasted  about  a  minute  and  was 
evidently  dispelled  by  suggestion,  for  the 
patient  opened  her  eyes  directly  when  told 
to  do  so.  The  experiment  was  repeated 
immediately  with  similar  but  less  marked 
reaction.  The  patient  said  the  hypnotic 
state  resembled  the  convulsions  except 
that  the  beating  was  not  audible  to  her 
and  the  sensations  in  the  spine  and  head 
were  absent.  Following  the  recovery  she 
felt  the  customary  weakness  and  it  was 
noted  that  her  hand  and  arm  trerhbled. 
She  described  a  sensation  of  weight  over 
her  heart  which  evidently  was  due  to  the 
pressure  of  the  writer's  hand  to  determine 
the  heart  rate,  but  the  patient  did  not 
identify  it  as  a  direct  pressure  from  with- 
out. 

For  the  past  eight  months  she  has  ex- 
perienced a  dream  state  somewhat  similar 
to  a  condition  she  had  many  years  ago. 
Since  she  has  been  under  observation  for 
tuberculosis  she  has  slept  in  an  alcove  and 
dates  the  distiu-bing  dream  from  this 
change.  She  describes  a  form  standing  in 
her  room  at  night  and  calling  to  her, 
"Come."  She  says  she  hears  the  voice  and 
has  asked  members  of  her  family  if  they 
also  can  hear  it.  The  form  seems  to  be 
herself  and  it  recurs  nightly  in  the  same 
setting. 

Previous  History  of  Psychopathic  Condi- 
tion.— The  patient  states  that  her  mother 
said  of  her  that  as  a  child  she  was  always 
nervous  and  "whined."  She  was  somewhat 
seclusive. 

From  seven  to  nine  she  lived  in  the  home 
of  an  aunt,  and  her  nervous  condition  was 
so  aggravated  by  the  hysterical  outbreaks 
of  this  relative  that  her  mother  took  her 
home.  The  patient  said  that  when  such 


outbreaks  occurred,  she  would  jump  up  and 
down  and  scream  with  fright. 

Over  a  period  of  fotu  years  ending  at 
twenty  years  of  age  when  she  was  married, 
the  patient  was  subject  to  attacks  of 
somnambulism  which  occurred  every  two 
or  three  months.  These  experiences  the 
patient  recalled  only  as  a  dream  upon 
awakening  the  following  morning.  The 
dream  content  initiating  the  somnam- 
btdistic  state  was  always  the  same.  She 
saw  her  father  (who  died  when  the  patient 
was  five  years  old)  standing  by  the  foot 
of  her  bed.  She  would  scream  aloud  and 
get  out  of  bed,  whereupon  the  family  was 
aroused  and  her  mother  would  take  her 
to  bed  with  her.  The  dream  continued 
iintil  she  slept  again.  The  father's  form 
followed  her  as  she  went  to  her  mother's 
room  and  there  stood  by  the  bed.  The 
patient  would  ask  her  mother  if  she  also 
did  not  see  it.  She  also  complained  of  feeling 
cold,  but  was  amnesic  for  the  conversation 
and  the  sensation  of  chilliness,  though  to 
relieve  the  latter  the  mother  always 
supplied  extra  cover.  She  did  recall  her 
mother's  urging  her  to  go  to  sleep. 

There  was  no  recurrence  of  somnam- 
bulism from  her  marriage  until  eight  years 
later.  From  then  until  three  years  ago 
these  states  were  frequent  but  they  were 
unaccompanied  by  dreams. 

Previous  History. — There  are  no  data 
of  birth,  infancy  and  development.  The 
patient  reached  the  fifth  year  in  school. 
Her  habits  show  no  excesses.  Dvuing  her 
third  pregnancy  her  weight  reached  200 
lbs.  Now  it  is  134.  Her  weight  with  the 
exception  of  the  above  has  not  exceeded 
140  lbs.  Apart  from  frequent  vomiting 
throughout  this  pregnancy  she  had  no 
abnormal  complaint.  Menstruation  has 
always  been  irregular,  varying  in  intervals 
from  one  to  six  months,  but  otherwise 
normal.  For  the  past  year  she  has  had 
painful  luination.  Her  libido  is  apparently 
much  diminished.  There  is  no  history  of 
injury  or  of  any  operative  treatment.  In 
childhood  she  had  epistaxis  and  has  always 
had  dizziness.  Syphilis  is  denied.  She  has 
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had  a  vaginal  discharge  for  the  past  year. 
For  the  past  six  months  she  has  been 
reporting  to  a  Board  of  Health  clinic  for 
tuberculosis.  Recently  a  tooth  has  been 
the  seat  of  an  abscess. 

Family  History. — The  patient  has  had 
sbc  children.  She  had  a  threatened  abortion 
in  the  third  month  of  the  last  pregnancy. 
Her  first  child  died  of  meningitis  at  two 
years.  The  second  is  12  years  of  age  and 
well.  Her  third  pregnancy  was  marked  by 
vomiting  throughout  and  a  marked  excess 
of  weight  (200  pounds).  This  child  has  a 
marked  defect  in  speech  and  at  nine 
years  of  age  is  in  the  second  grade  in  school. 
The  fourth  child  was  a  "blue  baby"  and 
died  at  one  year.  No  definite  cause  of 
death  was  given  other  than  that  it  did  not 
develop.  The  fifth  child  died  at  nine  months 
of  "gastritis."  The  sixth  pregnancy  was 
marked  by  the  convulsions  of  which  the 
patient  now  complains,  from  the  fourth 
month  on.  The  child  is  now  two  years  old 
and  apparently  normal.  The  patient's 
father  died  at  33  years  of  age  of  blood 
poisoning,  her  mother  is  living  and  in 
good  health.  A  paternal  aunt  had  hysterical 
attacks.  There  are  two  sisters  and  two 
brothers  and  one  half  sister,  all  living  and 
well.  The  patient's  husband  is  said  to 
have  a  rash  and  patient's  mother  suspects 
he  is  diseased.  The  husband's  brother  has 
epilepsy. 

Voluntary  Motor  System.  Attitudes. — 
There  are  no  abnormal  attitudes. 

Gait. — The  gait  is  normal. 

Coordination. — Coordination  is  not  im- 
paired. 

Skilled  Acts. — Speech  is  normal  and  there 
is  no  evidence  of  aphasia.  Further  data  not 
obtained. 

Abnormal  Involuntary  Movements. — A 
tremor  rather  coarse  and  irregular  shows 
in  the  outstretched  hands,  which  was 
more  marked  in  the  right  side. 

Reflexes. — (i  signifies  slight,  2  active,  3 
very  active,  4  with  clonus,  o  means  absent.) 
Right      Left 
Biceps  2  2 

Triceps  2  2 


Suprapatellar  4  3 

Patellar  3  3 

Achilles  2  2 

Superficial  reflexes. — ■ 

Right     Left 
Upper  lateral  abdominal  2  2 

Lower  lateral  abdominal        not  obtained 
Plantar  flexion  2  2 

Muscle  Strength. — The  muscle  strength 
in  the  arms  is  apparently  normal. 

Muscle  Status. — No  record  made. 

Abnormal  Associated  Movements. — No 
record  made. 

Nerve  Status. — No  record  made. 

General  Sensory.  Touch,  Acuity,  Lo- 
calization and  Discrimination  are  appar- 
ently normal  on  the  body,  face,  and  ex- 
tremities. 

Pain. — Superficial  pain  sensation  is  nor- 
mal over  the  body,  face,  and  extremities. 

Cranial  Nerves. — No  recorded  data  ex- 
cept for  the  second  cranial  nerve  which  is 
as  follows:  Pupils  are  one-third  dilated, 
equal,  round,  and  centrally  placed.  The 
reaction  to  light  and  convergence  are 
normal. 

Mental  Status. — The  general  intelli- 
gence is  average.  The  attention  is  fair.  The 
emotions  are  fairly  well  controlled.  No 
memory  defect  was  noted.  No  history  of 
phobias  or  compulsions  was  elicited.  In 
dream  states  the  patient  reacts  to  halluci- 
nations of  sight  and  hearing. 

Cranl\l  Morphology.  —  No  record 
made. 

Systemic. — No  abnormality  was  noted 
in  the  tegumentary  or  glandular  systems. 

Cardiovascular. — The  pulse  rate  was  90 
per  minute.  The  area  of  cardiac  dullness 
is  within  normal  limits.  There  is  a  systolic 
murmur  indicating  mitral  insufficiency 
but  there  are  no  evidences  of  deficient  com- 
pensation. 

Respiratory. — No  rales  are  present  but 
the  normal  vesicular  breathing  is  replaced 
by  harsh  sounds  over  limited  areas. 

Gastro-intestinal. — Deep  pressure  elicits 
tenderness  in  the  left  lower  abdominal 
quadrant. 

Genito-urinary. — No  examination  made. 
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Skeletal, — No  abnormality  noted. 
Laboratory    Tests. — Wassermann    of 
blood  negative. 

GENERAL  SUMMARY 

The  prominent  findings  of  the  case  may 
be  grouped  under  the  following  headings: 
(i)  heredity  and  environment;  (2)  physi- 
cal condition;  (3)  somnambulistic  states 
and  convulsive  seiztires. 

1.  A  paternal  aunt  was  evidently  a 
subject  of  hysteria.  While  residing  with 
this  aimt  the  patient  suffered  fright  on 
numerous  occasions.  The  patient  also  had 
a  residence  of  about  six  months  with  an 
epileptic  brother-in-law  who  suffered  severe 
and  frequent  seizures. 

2.  While  there  is  at  present  no  evidence 
of  tuberculosis,  her  history  of  attendance 
at  a  chnic  for  tuberculosis  for  the  past  six 
months  bears  evidence  of  probable  pul- 
monary involvement. 

Cardiac  examination  shows  mitral  in- 
sufficiency which,  however,  is  fully  com- 
pensated. 

There  is  a  probability  of  syphilis  based 
upon  the  history  of  her  husband's  condi- 
tion (rash)  and  the  history  of  poor  develop- 
ment and  death  within  the  first  year  of 
two  children.  The  negative  Wassermann 
and  the  history  of  a  subsequent  normal 
child  tend  to  outrule  syphilis. 

3.  The  patient  was  a  nervous  child. 
From  her  sixteenth  year  to  her  marriage 
at  twenty  years  of  age  she  was  subject 
to  somnambulistic  states.  Somnambulism 
recurred  eight  years  after  her  marriage  and 
continued  luitil  three  years  ago,  since  which 
time  she  has  been  subject  to  convulsive 
seizures  which  are  progressive  in  nimiber 
and  severity.  The  convulsions  at  the  onset 
were  characterized  by  partial  loss  of  con- 
sciousness; now  the  patient  believes  she 
is  completely  unconscious.  The  patient 
never  injures  herself  in  attacks  and  is  not 
incontinent.  According  to  the  patient's 
own  statement  the  condition  induced  by 
suggestion  was  similar  to  the  attacks  she 
suffers.    In    this    induced    condition    her 


amnesia  was  incomplete,  as  evidenced  by 
her  remembrance  of  pressure  exerted  over 
her  chest. 

Diagnosis. — If  the  conclusion  of  Babin- 
ski  be  true  that  hysteria  can  be  diagnosed 
positively  if  the  hypnotic  state  can  be 
produced  by  suggestion  and  removed  by 
persuasion,  the  experiments  in  hypnosis  in 
this  case  made  by  Dr.  McKendree  estab- 
lish the  diagnosis.  The  patient's  own 
statement  of  similarity  of  body  sensa- 
tions in  the  actual  and  induced  states 
might  be  sufficient  to  exclude  a  coexisting 
epilepsy. 

discussion     of    DR.    JAMISON's    CASE    FOR 

diagnosis 

Mrs.  Dwight,  of  the  Social  Service 
Department. — On  November  23,  1918,  at 
the  request  of  the  Neurological  Depart- 
ment of  the  Vanderbilt  Clinic,  I  visited 
this  patient  at  her  home,  and  found  the 
family,  consisting  of  husband,  wife,  and 
three  children,  occupying  a  five-room  flat, 
two  rooms  of  which  are  light,  the  remainder 
dim  and  opening  on  an  air  shaft.  The  rooms 
are  very  unsanitary,  are  infested  with  rats 
and  always  have  a  bad  odor  when  closed 
for  any  length  of  time.  The  patient  was 
at  work  in  the  kitchen  and,  although  the 
weather  was  clear,  all  the  children  were 
at  home,  the  mother  being  afraid  to  have 
them  on  the  street  as  the  children  of  the 
neighborhood  are  very  rough.  All  three 
children  are  pale  and  very  nervous.  Willy, 
nine  years  of  age,  is  a  pale,  thin  boy,  with 
a  marked  speech  defect.  He  seldom  plays 
with  other  children  as  they  mimic  him  and 
laugh  at  him.  He  is  a  grade  behind  the 
average  in  school.  Linda,  12  years  of  age, 
is  also  a  grade  behind  her  age  in  school. 
On  two  occasions  she  has  fainted  on  her 
way  home  from  school  and  each  time  was 
carried  into  a  house  to  recover ;  on  the  fol- 
lowing day  she  had  a  headache.  The  baby 
appears  to  be  delicate,  an  attack  of  pneu- 
monia last  stunmer  having  nearly  proved 
fatal.  The  husband,  who  is  a  wire  worker, 
earns  20  doUars   a  week.   From   October, 
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1917,  to  June,  1918,  he  was  trnable  to 
work  following  an  infection  of  both  feet 
from  an  operation  for  ingrowing  nails. 
During  this  time  the  mother  took  in  wash- 
ing and  worked  night  and  day  to  support 
the  family. 

The  patient  gave  the  following  history, 
She  was  one  of  six  children.  When  very 
small  she  was  sent  to  live  with  a  widowed 
aunt  who  was  subject  to  hysterical  attacks, 
and  the  child  was  often  alone  with  her  at 
the  time  they  occiured.  She  can  remember 
calling  for  help  when  scarcely  old  enough 
to  talk.  Following  these  episodes,  the  child 
would  "shake  all  over  and  cry."  When 
nine  years  of  age  she  was  sent  to  a  convent 
where  she  remained  until  the  age  of  17, 
when  she  came  home  and  later  went  to 
work  as  a  labeler.  She  married  at  20  years 
of  age  and  has  had  six  children,  three  of 
whom  are  dead.  The  second  child  was  bom 
after  she  had  been  married  eight  years 
and  lived  only  a  year.  This  was  a  great 
shock  and  the  mental  picture  of  the  child 
as  he  lay  dead  was  always  with  her.  When- 
ever she  entered  the  room  where  he  died 
she  saw  him  and  two  months  later,  when 
attending  a  moving  picture  show,  she  saw 
him  on  the  screen  in  the  picture  and  cried 
out  and  had  to  be  taken  from  the  place. 
Three  years  later  she  moved  from  the  house 
with  her  family  to  escape  from  the  per- 
sistently haunting  vision.  She  has  had 
many  falls  about  the  home  and  in  the 
street,  an  ambulance  having  taken  her 
home  a  ntimber  of  times.  She  sleeps  in  the 
front  room  of  the  fiat,  the  bed  facing  an 
alcove,  and  at  night  she  sees  a  vision  of 
herself,  all  in  white,  holding  out  its  arms 
and  saying  "Come  to  me."  She  cries  out 
and"  awakens  her  husband  who  tells  her 
she  is  crazy.  She  says  she  thinks  this  por- 
tends trouble. 

Dr.  Adolph  Stern. — I  believe  that  the 
diagnosis  of  hysteria  is  correct  in  this  case, 
irrespective  of  the  previous  history.  We 
are  justified  in  making  a  diagnosis  of  hys- 
teria on  the  clinical  findings,  and  not  neces- 
sarily on  the  previous  history  or  by  exclu- 


sion ;  the  symptoms  in  this  case  justify  the 
diagnosis  of  hysteria.  That  diagnosis  was 
also  proven  correct  by  the  patient  having 
been  put  into  a  state  of  hypnosis,  during 
which  the  symptoms  were  reproduced. 
Here  we  have  a  condition  of  hysteria  in 
an  individual  who  evidently,  from  her 
previous  history,  was  a  suggestible  individ- 
ual surrounded  by  an  environment  con- 
ducive to  a  further  hysterical  state.  In 
addition  she  had  seen  her  aunt  during 
epileptic  attacks,  which  may  have  had  a 
great  deal  to  do  with  the  nature  of  her  own 
hysterical  manifestations.  I  think  a  very 
suggestive  etiology  for  the  onset  of  the 
condition  is  the  warning  of  her  mother 
that  the  patient  might  die  if  she  bore  any 
more  children.  Steckel  has  called  attention 
to  the  predominance  of  criminal  impulses 
in  those  individuals  who  develop  epilepti- 
form attacks  in  hysteria,  and  it  may  very 
well  be  that  the  warning  of  the  mother  that 
she  might  die  if  she  gave  birth  to  other 
children  may  have  aroused  a  desire  to  get 
rid  of  this  child,  and  diu-ing  such  moments 
the  hysterical  attacks  came  on.  In  this 
connection  the  sensation  of  anxiety  lo- 
cated in  the  heart  might  emphasize  this. 
When  we  are  disturbed,  especially  by  fear 
or  anger,  we  often  locate  the  feeling  in  the 
heart.  That  may  be  the  origin  of  the 
hysterical  cardiac  sensations  in  this  patient. 
I  believe  examination  in  this  direction  will 
elicit  some  unconscious  impulses,  the  clear- 
ing up  of  which  may  help  the  patient. 


Dr.  Morris  Grossman. — I  saw  this 
patient  in  an  attack  last  week,  while  she 
was  sitting  awaiting  her  turn  for  therapy. 
I  do  not  know  how  long  the  seizure  lasted 
before  I  saw  the  patient,  but  it  could  not 
have  been  very  long.  She  was  lying  on  a 
bench,  her  eyes  were  closed  and  her  teeth 
were  tightly  clenched,  her  arms  and  legs 
were  somewhat  stiffly  held,  and  there  were 
no  clonic  movements  in  any  of  the  extremi- 
ties. Examination  of  her  pupils  showed 
that  they  were  normal  in  size  and  reacted 
promptly  to  light  and  her  deep  reflexes 
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were  all  present  and  equally  active.  Pres- 
sure over  the  supraorbital  nerves  elicited 
a  grunt  of  pain  with  protest  against  this 
manoeuver.  As  the  case  was  lacking  in  all 
the  cardinal  elements  of  a  true  epileptiform 
convulsion  I  decided  to  try  electrical 
stimulation  as  a  test  for  the  depth  of  un- 
consciousness, stating  aloud  that  one  or 
two  minutes  of  electrical  stimulation  would 
bring  her  out  of  her  seizure.  With  the  first 
touch  of  a  moderately  strong  galvanic 
ciu-rent  the  patient  promptly  sat  up  and 
began  to  protest  against  further  application 
of  the  electrical  current.  There  was  no 
confusion  or  drowsy  state  present,  such  as 
follows  a  true  epileptiform  seizure.  The 
pupillary  and  deep  reflexes  did  not  show 
any  change  from  the  normal  during  or 
directly  following  the  attack.  There  was 
no  doubt  in  m}^  mind  that  the  patient  was 
suffering  from  hystero-epilepsy  and  not 
from  true  epileptiform  seizures. 


Dr.  Louis  S.  Aronson. — I  do  not  think 
that  a  single  negative  Wassermann  in  this 
case  should  exclude  syphilis.  The  history 
is  strongly  suggestive  of  specific  disease — 
a  threatened  abortion,  three  children  dying 
in  infancy,  one  child  mentally  and  physi- 
cally defective,  and  in  addition  the  husband 
suffering  from  a  disease  that  is  suspicious. 
In  my  opinion  a  provocative  blood,  or 
better,  a  spinal  Wassermann  should  be 
done  in  this  case.  As  to  giving  the  condition 
a  name,  the  best  name  I  can  think  of  is 


to  go  back  to  Charcot's  hystero-epilepsy  if 
the  case  is  not  luetic. 

Dr.  Frederick  Tilney. — In  this  con- 
nection I  would  like  to  make  an  observa- 
tion with  reference  to  the  reflexes  in  the 
major  epilepsies.  Professor  Lambert  and 
I  had  occasion  to  study  a  case  of  com- 
pression of  the  brain  as  the  result  of  an 
enormous  abscess  and  we  went  into  the 
matter  of  the  reflexes  very  carefully.  We 
found  the  patellar  reflexes  on  both  sides 
quite  active  while  the  patient  was  in  her 
interval,  but  when  she  was  about  to  have 
a  convulsion  this  would  cease  and  one 
minute  and  ten  seconds  afterwards  the 
knee  jerks  would  disappear,  remaining 
absent  for  a  few  moments  and  then  reap- 
pearing. She  had  a  bilateral  Babinski  right 
along,  but  during  the  periods  of  convulsion 
it  disappeared,  coming  back  foiu-  or  five 
minutes  later.  The  Achilles  disappeared 
later  than  the  knee  jerks,  and  the  reflexes 
disappeared  from  the  upper  extremities 
so  that  it  was  absolutely  impossible  to 
bring  them  out.  The  pupillary  reflexes  were 
abolished  at  the  end  of  a  minute  and 
returned  within  four  or  five  minutes.  This 
is  an  interesting  point  in  differential  diag- 
nosis, the  reflexes  disappearing  not  imme- 
diately after  the  convulsion  but  after  an 
appreciable  lapse  of  time  and  remaining 
absent  for  four  or  five  minutes.  Their 
remaining  present  in  this  case  of  Dr. 
Jamison  speaks  against  it  being  a  true 
epilepsy. 
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In  discussing  the  various  etiological 
factors  in  the  different  types  of  abnormal 
behavior  in  which  the  personality  of  the 
individual  is  lost,  it  must  be  remembered 
that  in  the  present  state  of  our  knowledge 
the  causes  appear  so  multiform  and  varia- 
ble, so  vague  and  subtle,  as  to  be  of  doubt- 
ful value  in  determining  the  prophylactic 
measures  in  many  of  the  psychoses.  And 
yet  there  are  sufficient  available  data  that 
offer  distinctly  logical  and  valuable  de- 
ductions utilizable  in  the  prevention  of 
insanity. 

It  is  now  universally  acknowledged  that 
except  for  the  potentiality  to  acquire 
knowledge  there  is  nothing  in  the  mind 
but  that  which  comes  to  it  through  the 
sense  organs.  The  sensations  are  inter- 
preted by  the  sensorium  into  perceptions. 
The  affects,  or  the  pleasant  or  unpleasant 
qualities  which  accompany  any  mental 
process,  determine  differences  of  value 
among  the  perceptive  mass.  Through 
thinking  and  ideation,  the  sensory  and 
perceptive  material  is  constellated,  or 
arranged  in  a  definite  and  useful  way.  The 
interaction  of  constellations  produce  con- 
duct.^ In  the  synthesis  of  constellations 
which  results  in  the  personality  or  mental 
make-up  of  the  individual,  environment, 
education,  general  health,  and  normal 
habit  reactions  play  important  and  distinct 
r61es.  The  function  of  the  mind  is  so  to 
regulate  and  control  the  conduct  of  the 
individual  as  best  to  adapt  him  to  his 
environment.^  While  the  function  of  the 
mind  is  fairly  well  understood,  there  is  yet 
to  be  found  an  adequate  definition  for  mind 
itself.  To  the  upper  cellular  layers  of  the 
cerebral  cortex,  the  so  called  supra-cortex,^ 
are  assigned  the  highest  functions  of  the 
mind,  such  as  the  passing  of  judgment, 


thinking,  ideation,  or  the  proper  synthesis 
of  constellations. 

Bearing  in  mind  that  the  physical  and 
mental  processes  are  interdependent  and 
not  distinct,  still  for  practical  purposes,  the 
psychoses  may  be  divided  into  the  organic 
and  the  functional,  the  former  resulting 
from  anatomical  alterations  in  the  brain 
caused  by  chemical  or  bacterial  toxins,  and 
the  latter  resulting  from  abnormal  psycho- 
genic reactions  to  which  there  are  no  known 
pathological  changes  in  the  nervous  system 
bearing  a  causal  relationship. 

THE  ORGANIC  PSYCHOSES 

I .  General  Paralysis. — As  a  consequence 
of  the  successful  invasion  of  the  cerebral 
cortex  by  the  spirochasta  pallida,  there  re- 
sults a  progressive  deterioration  leading  to  a 
complete  undermining  of  the  whole  mental 
and  physical  personality.  This  disease  is 
responsible  for  about  14  per  cent  of  the 
admissions  to  the  New  York  State  Hospi- 
tals for  the  Insane,  and  accounts  for  about 
1 8  per  cent  of  the  deaths  occurring  in  these 
institutions.*  The  economic  loss  to  the 
State  of  New  York  on  account  of  the  syphi- 
litic mental  diseases  during  191 7  has  been 
estimated  by  the  State  Statistician  at 
nearly  five  million  four  hundred  thousand 
dollars.^  The  amount  of  suffering  caused 
by  the  disease  is  incalculable.  We  have 
then  a  condition  in  which  the  etiological 
agent  is  known,  the  pathological  and 
clinical  pictures  thoroughly  known  to 
every  medical  man,  and  the  therapeutic 
agents  often  proven  efficacious.  The  State 
is  entirely  too  parsimonious^  in  applying 
scientific  principles,  and  in  view  of  this 
short-sighted  policy  the  paretic  is  at 
present  receiving,  with  a  few  glaring  ex- 
59 


i6o        Controllable  Etiological  Factors  in  Insanity,  and  How  to  Utilize  Them 


ceptions,  only  custodial  care.''  This  disease 
should  be  treated  with  salvarsan  and 
mercury,  as  the  paretic  should  not  be 
deprived  of  a  trial  with  those  remedial 
agents  that  are  at  present  recognized  as 
specifics  against  syphilis.  With  proper 
prophylactic  measures  this  disease  could 
be  made  a  medical  rarity.  Every  case  of 
primary  or  secondary  syphilis  should  be 
regarded  as  a  potential  case  of  paresis. 
A  thorough  and  systematic  course  of  treat- 
ment which  should  cover  a  period  of  at 
least  three  years  in  the  average  case,  fol- 
lowed by  yearly  examinations  of  the  blood 
and  spinal  fluid,  would  materially  reduce 
the  number  of  cases  of  paresis.  The  appli- 
cation of  prophylactics  after  exposure  to 
infection  has  proven  efficacious  in  pre- 
venting the  occurrence  of  the  disease 
among  the  soldiers  and  the  sailors.  Its 
efficacy  is  no  longer  a  matter  of  speculation. 
We  ought  to  instruct  the  public  in  the  use 
of  proper  antiseptics  and  thereby  lessen 
so  much  of  human  misery  as  is  caused  by 
the  syphilitic  virus.  Of  course  we  should 
not  abandon  the  general  sociological  prin- 
ciples at  our  disposal;  and  the  encourage- 
ment of  early  marriage,  and  emphasis  on 
the  holiness  and  purity  of  the  family,  are 
measures  always  within  reach  of  those 
interested  in  the  amelioration  of  ailment 
among  human  beings. 

2.  The  Alcoholic  Psychoses. — The  effects 
of  alcohol  upon  man  are  well  known.  Its 
relations  to  mood  reactions  have  long  been 
understood.  It  is  a  fact  that  the  largest 
consumption  of  alcoholic  beverages  occurs 
whenever  there  is  an  alteration  from  the 
normal  mood  reaction,  i.e.,  in  times  of  joy 
and  in  times  of  sorrow.  Very  few  religions 
have  failed  to  incorporate  the  use  of  alco- 
hol products  in  one  or  another  ceremony. 
The  recent  congressional  investigation  in 
Washington  has  revealed  some  of  the  subtle 
ways  by  which  dealers  in  alcoholic  products 
have  been  taking  advantage  of  the  weak- 
ness of  human  nature  and  have  been 
making  capital  out  of  it.  While  only 
about  6  per  cent  of  admissions  to  the 
State  Hospitals^  are  placed  tmder  the  cap- 


tion of  "alcoholic  psychoses,"  alcohol  is 
responsible  for  25  per  cent  of  all  cases  of 
insanity,  as  it  is  a  potent  factor  in  precipi- 
tating other  psychoses.  Alcohol  is  a  de- 
pressant from  the  very  beginning  and  has 
no  stimulating  action  except  in  certain 
well-defined  medical  condition.  Prohibition 
should  offer  the  solution  to  the  problem. 
The  efficacy  of  prohibition  might  be  gauged 
by  the  lessened  number*  of  alcohoHc 
psychoses  now  fotmd  as  a  result  of  the 
increased  price  of  distilled  liquors.  Anyone 
who  teaches  medical  students  realizes  how 
difficult  it  has  become  to  demonstrate  a 
case  of  multiple  alcoholic  peripheral  neu- 
ritis, etc. 

3.  Psychosis  with  Cerebral  Arteriosclero- 
sis.— In  this  condition  the  resulting  ab- 
normal behavior  is  due  to  vascular  disease. 
While  cerebral  arteriosclerosis  may  occur 
without  any  coexisting  general  arterioscle- 
rosis, in  the  vast  majority  of  cases  there  is 
a  coexisting  general  arteriosclerosis.^  The 
causes  of  arteriosclerosis  are  many  and 
varied,  and  none  as  yet  has  been  quite 
specific;  endogenous  and  exogenous  toxins, 
renal  disease,  gastro-intestinal  auto-intox- 
ication, prolonged  mental  and  physical 
work,  worry,  and  excessive  ingestion  of 
food,  have  been  blamed  for  it.  The  presence 
of  vascular  nephritis  found  in  many  of 
these  cases  that  come  to  autopsy,  and  the 
existence  of  edema  around  the  blood 
vessels  of  the  brain,  must  be  responsible 
for  not  a  few  of  the  symptoms  of  this 
disease.  There  is  no  doubt  that  a  blood 
pressure  of  over  150  mm.  of  mercury  is  a 
danger  signal  in  the  vast  majority  of 
people,  unless  there  is  a  distinctly  physio- 
logical explanation  for  the  high  blood  pres- 
sure. The.  judicious  use  of  the  iodides,  the 
treatment  of  existing  renal  insufficiency, 
the  combating  of  intestinal  putrefaction, 
and  the  leading  of  a  life  of  moderation,  will 
prevent  many  of  the  cases  from  becoming 
so  serious  as  to  cause  psychotic  symptoms. 

4.  Senile  Psychosis. — It  must  be  ad- 
mitted that  in  this  type  of  abnormal  be- 
havior the  evidence  of  an  existing  etio- 
logical factor  is  not  very  convincing.  How- 
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ever,  the  associating  neurofibrillar  altera- 
tion and  the  senile  plaques  found  in  the 
vast  majority  of  brains  from  the  senile 
psyehotics^"  must  be  considered  as  more 
than  incidental. ^^  There  is  usually  found 
in  these  cases  a  concomitant  cardiorenal 
insufficiency  demonstrable  in  a  chronic 
diffuse  nephritis  and  a  chronic  parenchy- 
matous myocarditis.^  The  significance  of 
neurofibrillar  degenerations  and  miliary 
sclerosis  is  not  as  yet  well  understood. 
That  they  represent  the  results  of  the 
action  of  bacterial  toxins  upon  nerve  tissue, 
or  that  possibly  they  are  the  end  results 
of  the  action  of  endogenous  poisons,  or  that 
they  are  the  expression  of  an  abiotrophy  of 
the  nervous  system,  are  views  held  by  those 
who  have  studied  this  condition  clinically 
and  at  postmortem  examinations.  To  train 
the  individual  to  approach  the  senium  in  a 
well  prepared  manner,  is  one  of  the  func- 
tions of  the  modem  hygienic  movement. 
The  investigation  of  the  efficiency  of  the 
cardiorenal  system  should  be  resorted  to 
at  least  once  a  year  under  the  guidance 
of  the  family  physician.  Proper  hydro- 
therapeutic  measures,  care  of  the  skin  and 
of  the  bowels,  and  attention  to  the  cardio- 
vascular and  cardiorenal  systems,  are  the 
logical  available  prophylactic  measures  to 
which  we  may  resort  in  the  present  state 
of  our  knowledge. 

5.  The  Psychoses  with  Other  Somatic 
Diseases. — Under  this  heading  are  included 
those  forms  of  abnormal  behavior  which 
are  manifested  during,  or  immediately 
following,  the  course  of  any  somatic 
disease,  such  somatic  disease  being  appar- 
ently responsible  for  the  development  of 
the  psychosis.  Classical  examples  are  found 
in  the  infective  and  toxic  exhaustive 
psychoses  following  streptococcus  throat 
infections,  influenza,  pneumonia,  puer- 
peral sepsis,  typhoid  fever,  pellagra,  etc. 
Anatomically  this  condition  is  an  expres- 
sion resulting  from  a  true  injury  to  cell 
bodies  of  the  cortical  neurons.  Typical 
cloudy  swelling,  chromatolysis,  eccentri- 
cally situated  nuclei,  vacuole  degeneration, 
and  poorly  staining  portoplasm,   are  the 


usual  pathological  changes  seen  in  the  cells 
of  the  cortex.  The  intensity  of  the  patho- 
logical process  in  the  cells  of  the  cortex 
depends  in  a  general  way  upon  the  intensity 
of  the  toxemia  and  upon  the  acuteness  of 
the  somatic  disease.  The  clinical  picture 
is  usually  that  of  delirium,  hallucinations, 
and  delusions,  added  to  the  ordinary 
picture  of  the  particular  somatic  disease. 
To  meet  this  type  of  psychosis  it  is  impor- 
tant to  treat  the  original  somatic  disease 
conscientiously.  We  are  really  in  a  difficult 
situation.  It  is  apparent  that  some  nervous 
systems  do  not  stand  the  effects  of  fever 
as  do  others.  The  poorly  nourished  states 
of  most  of  these  patients  would  imme- 
diately suggest  the  necessity  of  forced 
feeding  in  the  predisposing  somatic  dis- 
eases. Special  attention  to  the  bowels  and 
great  effort  at  checking  the  toxemia  will 
help  to  prevent  the  occurrence  of  this  type 
of  psychosis. 

THE  FUNCTIONAL  OR  PSYCHOGENIC 
PSYCHOSES 

Under  this  caption  are  considered  those 
forms  of  abnormal  behavior  for  which  at 
present  there  are  no  adequate  explanations 
found  in  the  structural  alterations  in  the 
brain.  In  the  vast  majority  of  cases  coming 
to  autopsy,  the  nervous  system  is  found 
to  be  normal,  or  if  any  pathological  condi- 
tions are  found  they  are  explained  as  the 
results  of  some  concomitant  pathological 
process.  In  the  present  state  of  knowledge 
concerning  them,  they  are  best  explained 
as  reaction  types  resulting  from  vicious 
habit  formation^^  caused  by  bad  mental 
hygiene  in  an  individual  of  a  distinctive 
mental  make-up,  characterized  generaUy 
either  by  a  reversion  to  an  infantile  form 
of  behavior  in  the  schizophrenic  group, 
or  by  extremes  of  the  normal  form  of 
mood  reaction^^  in  the  cyclothemic  type. 

I.  Dementia  Prcecox  (schizophrenia.) — 
This  type  of  abnormal  behavior  is  responsi- 
ble for  20  to  25  per  cent  of  admissions, 
and  for  55  to  60  per  cent  of  the  residents 
in   the   State   Hospitals   for   the   Insane.* 
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In  these  cases  the  behavior  is  of  a  distinctly 
infantile  type.  The  individuals  susceptible 
to  it  are  those  possessing  the  so-called 
shut-in  personahty.^*  This  personaUty  is 
characterized  by  sensitiveness,  stubborn- 
ness, reticence,  seclusiveness,  inability  to 
adapt  ourself  to  new  situations,  and  inabil- 
ity to  make  friends  readily  or  to  participate 
in  wholesome  forms  of  diversions.  They 
live  in  a  world  of  dreams  and  phantasies 
rather  than  in  a  world  of  facts  and  actual- 
ities. Thej^  meet  new  conditions  by  shirking 
or  even  evading  them,  and  are  engaged 
in  thought  rather  than  in  action.  They 
do  not  discuss  their  difficulties  with  any- 
one and  usually  brood  over  them.  As  long 
as  the  situations  demanding  adjustments 
from  them  are  of  simple  form  they  handle 
them  fairly  satisfactorily;  but  as  soon  as 
the}'  are  called  upon  to  meet  more  complex 
conditions,  they  react  in  an  infantile  man- 
ner, and  their  behavior  then  assumes  the 
characteristic  psychotic  aspect.  As  the 
demands  for  adjustments  in  the  sexual 
sphere  are  the  most  complex  that  one  is 
caUed  upon  to  make,  these  pecuhar  indi- 
viduals not  infrequently  break  down  in 
their  effort  to  handle  some  one  or  another 
of  their  sexual  problems.  In  the  early 
manifestations  of  the  disease  we  see  oppor- 
tunities for  family  physician?  and  also 
school  teachers  to  perform  great  service, 
as  they  are  best  situated  to  notice  any 
pecuharities  in  the  conduct  of  the  child. 
If  discovered  sufficiently  early,  these  chil- 
dren exhibiting  them  could  be  taught  to 
react  in  a  more  wholesome  manner  and  to 
meet  problems  and  even  difficulties  frankly 
and  openl3^  Their  education  could  be  so 
moulded  as  to  prepare  them  for  the  work 
for  which  they  are  most  fitted  by  their 
pecuhar  personalities,  and  thereby  lessen 
qualitatively  and  quantitatively  the  ad- 
justments they  may  be  called  upon  to 
make  later  in  life.  This  is  especially 
true  of  the  high  school  and  college  period 
of  life,  when  many  of  these  individuals  are 
beginning  to  manifest  peculiarities  of 
conduct  apparent  to  the  average  teacher 
and  even  to  the  layman.  They  could  be 


taught  such  useful  occupations  as  would 
bring  them  into  the  smallest  number  of 
difficiolties  possible  and  at  the  same  time 
enable  them  to  be  self-supporting.  Sex 
hygiene,  if  properly  taught,  would  be  of 
tremendous  help  to  them  in  understanding 
the  significance  of  many  of  their  odd  ideas 
and  sensations,  and  would  enable  them 
to  overcome  many  of  their  difficulties, 
especially  if  the  latter  were  of  the  early 
and  elementary  types. 

2.  Manic  Depressive  Psychosis  (Cychlo- 
tliemia). — This  group  comprises  about  15 
to  20  per  cent  of  admissions  to  the  state 
hospitals  and  about  30  per  cent  of  admis- 
sions to  the  private  institutions  for  the 
insane.^  This  group,  comprising  essentially 
benign  affective  psychoses,  occurs  in  in- 
dividuals of  a  typical  mental  make-up. ^^ 
Individuals  possessing  such  a  make-up 
manifest  it  through  manic  or  through 
depressive  tendencies,  by  being  overactive, 
vivacious,  high-strung,  very  enthusiastic, 
inclined  to  overdo  things,  apt  to  vmder- 
take  many  duties  and  perform  only  a  few, 
and  sometimes  very  excitable;  or  on  the 
other  hand  by  showing  a  tendency  to  worry 
over  insignificant  matters  and  brood  over 
trifles,  by  being  subject  to  blue  spells, 
slow  in  their  physical  activities  and  rarely 
happy.  When  these  individuals  suffer  from 
failure  of  compensation  for  some  unusual 
demand  for  adjustment  and  become  psy- 
chotic, the  symptoms  which  they  manifest 
are  reaUy  accentuations  of  the  peculiar 
characteristics  of  their  mental  make-up. 
An  element  which  has  been  rather  under- 
valued as  an  etiological  factor  in  their 
mental  break  is  the  one  of  fatigue.  When- 
ever the  katabolic  process  exceeds  the 
anabolic  process  for  a  considerable  period 
of  time,  fatigue  occurs.  In  the  case  of  the 
nervous  system,  fatigue  may  occur  even 
when  the  rest  of  the  tissues  and  organs  of 
the  body  are  in  a  condition  of  apparent 
rest.  In  many  of  the  carefully  elicited 
histories  of  these  cases,  there  is  considerable 
evidence  of  the  great  stress  and  tension  to 
which  the  nervous  systems  have  been 
subjected  for  a  long  period  of  time  and 
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immediately  before  the  onset  of  the 
psychosis.  The  stress  usually  has  been  in 
the  shape  of  prolonged  physical,  or  more 
often  prolonged  mental,  work,  worry, 
anxiety,  or  dissipation.  These  individuals 
if  taken  in  hand  early  by  properly  trained 
physicians  and  teachers  could  be  taught  to 
moderate  their  emotional  reactions  and 
to  check  any  manifestations  of  abnormal 
mood  reaction  and  behavior.  They  should 
also  be  taught  the  proper  way  to  lead  a 
life  of  moderation,  and  the  means  of  ad- 
justment to  the  vicissitudes  of  life.  They 
should  not  be  allowed  excesses  of  any  sort. 
The  individual  with  a  maniac  make-up 
should  be  taught  the  value  of  concentra- 
tion, and  the  one  with  a  depressed  make-up 
should  be  initiated  into  the  pleasures  that 
come  from  a  diversity  of  interests. 

THE  PROBLEMS  OF  THE  DISCHARGED 
PATIENTS 

These  represent  individuals  who,  having 
had  a  decompensation  of  their  psychologi- 
cal efficiency,  have  shown  sufficient  psy- 
chotic symptoms  to  warrant  society  in 
segregating  them,  and  because  of  treatment 
or  lack  of  treatment,  or  sometimes  in  spite 
of  treatment,'^  have  regained  sufficient 
mental  compensation  to  be  allowed  to 
return  to  their  former  circle  of  society. 
It  is  in  these  cases  especially  that  we  must 
not  lose  sight  of  the  fact  that  one  may 
be  mentally  ill  and  still  be  considered  well 
in  the  eyes  of  the  law,  that  one  may  be 
psychotic  and  at  the  same  time  sane,  and 
that  insanity  is  a  legal  rather  than  a  medi- 
cal term.^  We  have  the  discharged  patient 
and  the  same  environmental  conditions 
that  existed  prior  to  the  onset  of  the  psy- 
chosis, and  the  handicap  that  comes  from 
loss  of  confidence  by  the  patient,  as  well 
as  the  prejudice  of  society  against  the 
recovered  psychotic  individual.  To  meet 
these  conditions  we  must  have  the  coopera- 
tion of  the  social  service  worker  and  the 
physician,  and  also  the  assistance  of  popu- 
lar education.  The  social  service  worker 
could  so  arrange  the  affairs  of  the  indi- 


vidual as  to  elicit  from  him  the  least  de- 
mands for  adjustment.  It  is  a  fairly  good 
principle  to  change  the  environment  of  the 
individual  whenever  possible,  and  allow 
him  to  live  at  least  in  new  surroundings 
thereby  minimizing  the  possibility  of  recur- 
rence of  such  environmental  conditions  as 
may  have  shared  in  precipitating  the 
original  mental  break.  The  benefit  derived 
from  change  of  surroundings,  even  if  it 
be  merely  in  the  change  of  wards,  is  one 
tmiversally  acknowledged  by  those  who 
have  had  experience  in  the  treatment  of 
psychoses.^®  The  physician  must  follow  up 
the  case  in  order  to  insure  against  a  rettirn 
of  the  symptoms.  It  is  preferred  that  the 
same  physician  who  has  been  treating  the 
patient  at  the  hospital  should  follow  up 
the  case,  for  the  confidence  which  the 
mental  patient  has  learned  to  place  in  his 
physician  is  far  above  the  confidence  which 
an  ordinary  patient  places  in  his  physician. 
In  order  to  follow  up  the  cases  it  is  impor- 
tant to  have  dispensaries  where  the  patient 
may  come  and  there  meet  his  physician. 
These  dispensaries  could  serve  the  addi- 
tional valuable^^  purpose  of  serving  as  a 
place  of  refuge  for  those  in  the  prepsychotic 
period  of  their  mental  ailment  or  the  stage 
of  threatened  failure  of  mental  compen- 
sation. The  education  of  people  at  large  to 
a  realization  of  their  duty  in  checking  the 
spread  of  mental  diseases  has  gained 
impetus  during  the  war  through  the  pub- 
licity given  by  the  lay  press  to  "shell 
shock"  cases,  and  much  benefit  may  be 
expected  to  come  from  this. 


1 .  In  the  formation  of  the  personaUty  of 
any  individual,  environment,  education, 
the  general  health,  and  normal  habit 
reaction  play  distinct  and  important  r61es. 

2.  The  solution  of  the  problems  of 
syphilis  and  alcohol  would  reduce  by  at 
least  one-half  the  number  of  cases  of  in- 
sanity. The  application  of  antiseptics  after 
exposure  to  infection,  through  treatment 
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of  the  early  stages  of  syphilis,  and  prohibi- 
tion of  the  manufacture  of  distilled  liquors, 
are  the  logical  method  of  attacking  these 
problems. 

3.  A  systematic  j^early  physical  exami- 
nation by  a  ph^'sician,  with  special  atten- 
tion to  the  conditions  of  the  cardiovascular 
and  of  the  renal  systems,  would  diminish 
the  frequency  of  the  arteriosclerotic  and 
senile  psychoses.  The  thorough  treatment 
of  infectious  diseases  would  prevent  the 
occurrence  of  many  infective  exhaustive 
types  of  psychosis. 

4.  Checking  abnormal  mood  reactions, 
and  preventing  the  formation  of  vicious 
habit  reactions,  would  minimize  the  occur- 
rence of  the  psychogenic  psychosis. 

5.  The  establishment  of  properly 
equipped  dispensaries  for  treatment  of 
the  mentally  ill,  the  organization  of  psychi- 
atric social  service  departments,  and  pop- 
ular education  in  the  elementarj^  mental 
hygienic  principles,  are  essential  in  pre- 
venting the  spread  of  mental  disease. 
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ON  THE  BABINSKI  PHENOMENON  IN  ANTERIOR 
POLIOMYELITIS* 

BY    I.    S.    WECHSLER,    M.D. 

Instructor  in  Neurology,  Columbia  University- 
Chief  of  Clinic,  Second  Neurological  Division,  VanderbUt  CUnic 

NEW  YORK  CITY 


The  subjoined  case  is  reported  because 
it  showed  the  Babinski  toe  phenomenon 
not  commonly  seen  in  anterior  poHomyeli- 
tis.  The  case  is  further  of  interest  in  that 
there  was  probably  a  Babinski  on  the  non- 
paralyzed  side. 

There  are  many  neurologists  who  look 
with  suspicion  on  the  reported  presence 
of  a  Babinski  in  a  pure  poliomyelitis,  at 
times  even  questioning  the  accuracy  of 
the  observation.  Nevertheless  there  are 
undoubted  cases  of  poliomyelitis  with 
dorsal  extension  of  the  big  toe  resulting 
from  trying  to  elicit  the  Babinski  phe- 
nomenon or  its  modifications.  Oppenheim 
is  of  the  opinion  that  the  dorsal  extension 
is  not  a  true  Babinski,  and  he  explains  it 
on  the  ground  of  preserved  strength  or 
lesser  paralysis  of  the  extensor  hallucis 
longus  and  complete  paralysis  of  the 
other  flexors  and  extensors.  That  is,  this 
single  muscle  alone  being  preserved,  it  will 
respond  to  any  skin  stimulation,  and 
that  response  being  an  extension  of  the 
big  toe  it  simulates  the  Babinski.  It  is 
quite  possible  that  this  explanation  holds 
in  some  cases,  but  it  is  not  true  in  all. 
The  electrical  reactions  should  decide  this 
point  in  any  doubtful  cases. 

But  there  are  other  possibilities  which 
perhaps  more  nearly  explain  the  probable 
pathological  origin  of  the  Babinski  in 
poliomyeUtis.  While  we  do  not  exactly 
understand  the  Babinski,  we  do  know  that 
it  is  a  sign  of  pyramidal  tract  involvement 
anywhere  in  the  course  of  the  primary 
motor  neuron  from  cortex  to  secondary 
motor  cell.  It  has  also  been  fairly  well 
proved  that  the  lesion  in  poliomyelitis  is 
far  more  extensive  than  the  clinical  signs 
and    symptoms    usually    indicate.    While 


the  inflammation  does  severely  affect 
the  anterior  gray  horn,  it  also  extends 
to  the  columns  of  white  matter.  Indeed 
there  are  cases  which  have  shown  almost 
complete  involvement  of  the  whole  cord 
with  comparatively  few  paralytic  phenom- 
ena. One  need  not,  therefore,  do  great 
violence  either  to  credulity  or  imagination 
to  presume  an  injury  to  the  pyramidal 
tract  as  an  explanation  of  the  Babinski. 
That  it  does  not  often  occur  is  no  reason 
why  the  inflammation  should  not  occa- 
sionally extend  to  the  lateral  column  and 
compromise  the  pyramidal  tract. 

But  there  is  still  another  explanation. 
We  know  that  poliomyelitis  is  frequently 
complicated  by  brain  involvement;  and 
indeed  frank  cases  are  diagnosed  as  polioen- 
cephalitis. But  there  are  cases  with  probable 
encephalitic  foci  which  are  not  frank; 
that  is  they  do  not  show  the  usual  cranial 
nerve  paralyses  which  serve  to  distinguish 
and  localize  the  process.  However,  a 
focus  in  a  so-called  silent  area  or  some- 
where along  the  course  of  the  cortico- 
spinal tract  may  complicate  a  poliomyelitis 
and  perhaps  not  attract  attention.  It  is 
in  such  cases  that  an  unheralded  focus 
along  the  pyramidal  tract  leads  to  the 
subsequent  detection  of  a  Babinski,  and 
it  becomes  striking  when  it  occurs  on  the 
paralyzed  foot. 

There  is  a  fourth  possibility.  The  polio- 
myelitic  focus  in  the  anterior  horn  may 
extend  to  the  anterior  column  and  involve 
the  direct  cortico-spinal  fibers  and  thus 
give  a  Babinski.  Obviously  the  toe  phe- 
nomenon will  be  not  on  the  paralyzed  but 
on  the  opposite  side.  In  the  Wiener  klin- 
ische  Wochenschrift  for  1905  Dr.  Schiller 
reported  three  cases  of  poliomyelitis  with 
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Babinski  on  the  paralytic  and  non-paraly- 
tic sides,  and  he  mentions  the  fact  that 
Rothmann  produced  experimentally  a  le- 
sion in  the  lumbar  segment  of  the  cord  in 
dogs,  which  included  the  anterior  horn, 
anterior  and  lateral  columns.  The  result 
was  paralysis  of  the  limb,  Babinski  on 
the  same  and  opposite  sides.  It  is  quite 
possible,  then,  for  an  actual  focus  to 
correspond  to  an  experimentally  induced 
lesion  and  thus  give  rise  to  a  Babinski. 

Case  No.  23951.  K.  S.,  school  boy, 
aged  sixteen,  Syrian  by  birth,  gave  as  his 
main  complaint  pain  in  the  middle  of 
the  back.  He  attributed  this  to  a  fall  on 
his  back  which  he  sustained  in  191 5.  He 
was  not  unconscious  or  even  seriously 
hurt,  but  since  then  pain  gradually  set  in, 
which  has  become  steadily  worse.  It  is  a 
dull  pain,  not  very  severe  at  any  time  nor 
ever  sufficient  to  incapacitate  him.  It 
does  not  radiate.  He  also  stated  that  a 
ciu-vature  of  the  spine  began  to  develop 
following  the  fall.  There  were  no  other 
complaints.  His  habits  are  good,  he  eats 
and  sleeps  well,  his  bowels  are  regular, 
there  are  no  urinary  disturbances;  no 
cough  or  dyspnea,  no  visual  disturbances 
either  past  or  present,  and  no  headache. 
His  early  history  is  negative  except  for 
the  fact  that  when  one  year  old  he  had 
an  infantile  paralysis  which  involved  the 
right  upper  extremity  and  left  lower.  Both 
limbs  have  remained  severely  affected  to 
this  day.  Of  operations  he  had  a  tonsillec- 
tomy and  circumcision.  The  family  history 
is  negative,  the  siblings  being  normal  and 
healthy. 

Voluntary  Motor  System.  Abnormal 
attitudes  and  deformities.  —  Kypho-scolio- 
sis  to  the  right;  pes  cavus  left  foot,  fiat 
foot  right  and  left  drop  foot.  Right  arm 
hangs  by  the  side. 

Gait. — Steppage  left ;  hip  phase  left. 

Coordination.  — Normal  equiHbratory ; 
non-equilibratory  normal  on  the  left  upper 
right  and  right  lower  extremities.  Tests 
could  not  be  made  with  right  arm  and  left 


leg  owing  to  the  paralysis.  Skilled  acts 
impossible  of  execution  with  right  hand. 
Speech  normal.  No  abnormal  involuntary 
movements. 
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Muscle  Strength. — The  patient  has  to 
support  himself  with  both  hands  in  sitting 
up  from  recumbent  position  and  cUmbs 
up  on  himself  in  standing  up.  The  infantile, 
quadrupedal  way  of  getting  up  reminds 
one  of  muscular  dystrophy.  Of  individual 
muscle  there  is  marked  weakness  in  the 
right  shoulder,  arm,  forearm  and  hand, 
weakness  of  the  flexors  of  the  left  leg  and 
plantar  flexors  of  the  left  foot.  There  is 
almost  complete  paralysis  of  the  left 
quadriceps  and  dorso-flexors  of  the  foot. 
There  is  atrophy  both  in  volume  and  con- 
tour of  right  upper  and  left  lower,  the 
right  arm  being  five  centimeters  less  in 
circumference  than  the  left,  the  left 
thigh  three  centimeters  and  left  leg  half 
a  centimeter  less  than  their  corresponding 
limbs  on  the  other  side.  Marked  hypotonia 
was  indicated,  and  normal  irritability 
but  no  myo-edema  of  affected  muscles. 
Owing  to  failure  on  the  part  of  the  patient 
to  keep  several  appointments  no  electrical 
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reactions  were  taken.  There  were  no  ab- 
normal associated  movements. 

Nerve  status  was  normal. 

General  Sensory. — Touch,  pain,  tem- 
perature, vibratory,  muscle-tendon  and 
stereognosis  normal  all  over. 

Cranial  Nerves. — Olfactory  normal. 
Optic,  oculomotor,  trochlear  and  abducens. 
Vision,  fields  and  fundi  normal.  Pupils 
normal  in  shape,  size,  position  and  reac- 
tion to  light  and  convergence.  There  was 
questionable  strabismus,  the  right  eye  being 
slightly  turned  out,  and  it  did  not  converge 
quite  properly.  The  patient  thought  he 
had  had  this  condition  since  infancy.  There 
was  doubtful  nystagmus  on  looking  to 
the  right.  Palpebral  fissures  normal.  All 
the  other  cranials  were  normal.  No  dimin- 
ished corneal  or  pharyngeal  sensation. 

Mental  status  was  normal. 

Systemic. — Abundance  of  hair  all  over 
the  body.  Slightly  enlarged  thyroid.  Heart 
and  lungs  normal.  X-ray  of  spine  shows  a 
plain  kypho-scoliosis.  Blood  Wassermann 
was  negative. 

Diagnosis. — There  seems  to  be  no 
doubt   that   the   case   is   one   of   residual 


poliomyelitis,  though  momentary  consid- 
eration might  be  given  to  Friedreich's 
ataxia  on  account  of  the  Babinski,  pes 
cavus,  absent  knee  and  ankle  jerk,  scolio- 
sis and  questionable  nystagmus.  But  the 
absence  of  familial  history  and  chiefly  the 
absence  of  ataxia  speech  disturbance,  the 
stationary  condition,  the  typical  crossed 
paralysis,  etc.,  rule  out  the  hereditary 
disease. 

The  positive  Babinski  on  the  paralyzed 
side  and  the  probable  one  on  the  non- 
paralyzed  side  speak  of  pyramidal  tract 
involvement  despite  the  preserved  abdomi- 
nals and  cremasterics.  Whether  in  this  case 
we  are  dealing  with  an  extensive  cord 
lesion  which  has  taken  in  the  crossed  and 
uncrossed  pyramidals  on  the  same  side 
giving  us  the  Babinskis,  cr  whether  there 
had  been  a  concomitant  encephalitis 
which  now  accounts  for  them,  it  is  difficult 
to  say.  The  fact  that  there  is  slight  stra- 
bismus speaks  for  a  possible  polioencepha- 
litis. 

The  kypho-scoliosis  of  which  the  patient 
complained  very  likely  is  the  slow  result 
of  the  weakened  muscles  of  the  spine 
unsuccessfully  trying  to  keep  the  erect 
posture.  The  pain,  too,  may  be  attributed 
to  the  same  cause. 


SUBTEMPORAL  DECOMPRESSION  FOR  ACROMEGALY; 
PRESENTATION  OF  A  CASE 

BY    S.    P.    GOODHART,    M.D. 

Assistant  Professor  of  Neurology,  Columbia  University- 
Neurologist  to  the  Montefiore  Hospital 


NEW  YORK  CITY 


This  patient  is  presented  to  the  con- 
ference primarily  for  the  purpose  of  demon- 
strating the  value  of  subtemporal  decom- 
pression in  certain  cases  of  acromegaly  in 
which  pain  becomes  persistent  and  intrac- 
table, and  not  amenable  to  more  conserva- 
tive measures.  The  case  is  of  further  in- 
terest in  throwing  some  light  upon  the 
question,  so  often  arising,  as  to  whether 
we  are  dealing  with  hypersecretory  activity 
of  the  pituitary  gland  without  demon- 
strable hyperplasia,  or  with  a  true  struma. 

It  involves  furthermore  consideration 
of  the  indications  for  either  simple  decom- 
pression or  a  procedure  of  a  more  radical 
nature,  sella  decompression,  with  or  with- 
out effort  at  removal  of  soft  tissue. 

A  discussion  of  the  phases  of  the  clinical 
picture  will  follow  presentation  of  the  case. 

Patient,  Paul  M.,  male,  age  thirty-three. 

The  family  and  personal  history  throw 
no  light  upon  the  etiology  of  his  present 
condition. 

The  patient's  illness  began  about  seven 
years  ago  (191 1)  with  frontal  and  occipital 
pain,  somewhat  later  radiating  into  both 
shoulders,  and  soon  after  occasional  in- 
tense vertigo.  Gradually  the  pain  seemed 
to  extend  into  the  face,  finally  affecting 
the  entire  trigeminal  area.  This  pain, 
more  or  less  constant,  was  of  such  severe 
degree  that  the  patient  gave  up  his  occu- 
pation. In  February,  1915,  there  developed 
severe  pain  in  the  hands  and  in  both  knees ; 
no  macroscopic  changes  were  then  percep- 
tible. .Next  described  is  a  progressive 
general  weakness  and  a  noticeable  enlarge- 
ment of  the  facial  skeleton.  An  intranasal 
local  operation  did  not  relieve  the  pain. 
The  nature  of  and  indication  for  this  are 
undetermined. 


Because  of  what  was  reported  as  positive 
serological  findings  patient  received  two 
courses  of  treatment  for  lues.  Our  examina- 
tion at  the  Montefiore  Hospital  gave 
negative  findings.  The  diagnosis  of  acromeg- 
aly and  lues  was  positively  made,  however, 
at  another  hospital.  During  19 15  there  were 
present  polyuria  and  polydipsia.  Libido 
and  potency  had  also  diminished  during 
191 5.  Upon  admission  to  the  Montefiore 
Hospital  in  November,  1915,  patient's 
complaints  were  general  weakness,  very 
marked  loss  of  weight — 40  pounds  within 
nine  months,  deep-seated  occipital  and 
frontal  pains,  pains  in  the  hands  and 
knees,  polyuria,  vertigo,  and  enlargement 
of  the  facial  skeleton. 

In  December,  19 15,  there  was  likewise 
recorded  an  acromegalic  hypertrophy  of 
the  phalanges.  The  thyroid  gland  now 
became  enlarged.  The  pains  in  the  head, 
frontal  and  occipital,  and  radiating  into 
the  face,  continued  most  acute.  This  pain 
confined  the  patient  absolutely  to  bed. 
Repeated  examinations  of  the  fields  of 
vision  and  of  the  eye  grounds  revealed  no 
pathological  findings.  A  complete  neuro- 
logical examination  made  at  various  times 
gave  no  evidence  of  central  involvement; 
nothing  more  was  found  than  a  slight 
difference  in  the  activity  of  the  knee  jerks, 
the  right  more  active  than  the  left,  and 
some  asymmetry  in  the  facial  innervation, 
the  right  being  somewhat  less  active  than 
the  left.  In  the  latter  part  of  1915  it  was 
observed  by  the  examiner  and  confirmed 
by  statement  of  the  patient,  that  the  hair 
growth  had  increased  over  the  lower 
extremities.  At  this  time  the  patient 
began  to  complain  of  radiating  pains  into 
the  teeth  with  dysesthesias  of  the  face  and 
loosening  of  the  teeth.  A  striking  increase 
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of  the  activity  of  the  sudoriferous  glands 
was  among  the  developing  symptoms. 

After  specific  treatment  in  May,  191 5, 
neither  in  the  blood  nor  in  the  spinal  fluid 
were  more  positive  findings  determined 
than  I  plus  Wassermann  of  the  blood  and 
of  the  cerebrospinal  fluid,  and  an  excess  of 
globulin  in  the  cerebrospinal  fluid. 

At  various  periods  during  observation 
at  the  Montefiore  Hospital,  varying  quan- 
tities of  sugar  were  found  in  the  urine. 
For  example,  in  November,  1915,  there  were 
nine-tenths  of  one  per  cent,  somewhat  later 
about  one  and  a  quarter  per  cent,  and  in 
January,  19 16,  as  much  as  five  per  cent.  It 
is  to  be  observed  that  the  patient  usually 
responded  to  dietary  treatment. 

The  intense  continuous  and  exhausting 
pain  in  the  head  radiating  as  described, 
and  lasting  for  months,  made  the  patient 
absolutely  bedridden;  the  slightest  noise, 
a  ray  of  light  or  slight  pressure  over  the 
cranial  or  facial  bones  caused  intense 
agony. 

Glandular  therapy  was  ineffectual.  Thy- 
roid gland  very  carefully  given  was  seen 
even  in  small  doses  to  increase  the  sugar 
excreted.  Very  careful  experimental  and 
therapeutic  doses  of  pituitary  gland  were 
administered,  but  no  definite  results  were 
obtained,  and  it  is  not  possible  for  me 
to  offer  data  of  value  as  to  opotherapy  in 
this  case.  Our  efforts  to  control  the  pain 
or  to  impress  the  growth  of  bone  were 
unavailing.  It  was  a  question  whether  or 
not  the  patient  should  be  given  opiates 
ad  libitum.  There  was  manifestly  not  suffi- 
cient evidence  upon  which  to  base  a  diag- 
nosis of  pituitary  tumor. 

Spinal  puncture  showed  no  increase  in 
pressure  and  gave  no  relief.  Callosal  punc- 
ture, sella  decompression  and  subtemporal 
decompression  were  considered.  The  latter 
was  determined  upon.  A  right  subtemporal 
decompression  was  performed  by  Dr. 
Elsberg  on  March  30,  1916.  There  was 
found  some  evidence  of  a  pachymeningitis. 
The  surgical  recovery  was  rapid.  For  some 
few  days  after  the  operation  the  eye  find- 
ings,   especially    as    to    the    fields,    were 


variable.  For  example,  three  days  after 
the  operation,  a  left  homonymous  hemian- 
opsia developed.  A  few  days  later  the  left 
pupil  became  dilated  and  responded  only 
very  slightly  to  light.  There  was  a  partial 
left  ptosis  with  paresis  of  the  left  internal 
rectus.  On  the  day  following  a  bitemporal 
hemianopsia  was  determined.  It  is  to  be 
observed  that  these  various  findings  were 
transitory.  It  is  probable  that  an  intra- 
ventricular edema  of  the  third  ventricle 
especially  was  the  cause. 

Some  weeks  after  the  operation  the 
patient  rapidly  improved.  The  pain  had 
entirely  disappeared.  Strength  was  re- 
gained; the  return  of  the  patient's  mental 
alertness  and  general  activity  were  striking. 
Entire  relief  from  pain  was  in  part  responsi- 
ble for  this  improvement.  The  bones  of 
the  skull  and  face  were  no  longer  sensitive 
to  pressure:  the  glycosuria  disappeared. 

Our  x-ray  findings  have  perhaps  been 
less  variable  than  their  interpretation.  For 
example,  in  November,  191 5,  the  radiog- 
rapher reported  greatly  enlarged  sella 
turcica;  marked  projection  of  the  lower 
mandibula  and  of  the  basal  portions  of 
the  frontal  bone;  thinning  of  the  tabula 
externa,  and  to  a  less  degree  of  the  tab- 
ula interna  of  the  basal  portion  of  the 
frontal  and  anterior  portions  of  parietal 
bones,  and  marked  enlargement  of  the 
accessory  sinuses  of  the  nose  as  far  as  can 
be  judged  from  the  lateral  view.  Espe- 
cially the  frontal  and  sphenoidal  sinuses 
showed  an  immense  enlargement.  (See 
accompanying  x-ray  prints.) 

Skull. — Hyperaeration  of  the  accessory 
sinuses  of  the  nose  more  advanced.  Other- 
wise condition  practically  the  same  as  at 
previous  examination. 

Extremities. — The  upper  portions  of  the 
tibise  show  a  moderate  amount  of  rarefying 
ostitis  with  beginning  cystic  degeneration. 

Skull.  Hands. — Compared  with  the  pre- 
vious plates  taken  before  decompression, 
the  condition  of  the  bones  of  the  hands  and 
skull  is  practically  the  same  on  the  pres- 
ent plate. 

There  is  probably  no  doubt  that  in  some 
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cases  of  acromegaly  no  morphologic  or 
histologic  changes  in  the  pituitary  gland 
can  be  demonstrated  post  mortem.  In 
some  cases  which  I  have  seen  at  the 
Montefiore  Hospital  with  frank  functional 
involvement  of  the  gland,  postmortem 
studies  gave  negative  findings  in  the  hy- 
pophysis. One  case  of  this  kind  was  espe- 
cialty  instructive.  We  had  this  patient 
under  observation  for  some  time  and  ob- 
tained an  autopsy.  She  was  a  girl  of  twelve. 
Without  going  into  unnecessary  details 
we  may  know  that  the  clinical  findings 
and  the  chemical  and  roentgenologic  ex- 
aminations warranted  the  diagnosis  of  an 
intracranial  neoplasm,  and  pointed  very 
strongly  indeed  to  a  tumor  of  the  hypophy- 
sis. In  addition  to  the  general  symptoms 
of  brain  tumor,  a  typical  picture  of  the 
Frohlich  syndrome  followed  a  short  period 
of  very  rapid  loss  in  weight.  The  patient 
had  become  totally  blind  from  optic 
atrophy  preceded  by  a  very  questionable 
papilledema;  in  fact  the  papilledema  was 
denied  by  some  of  the  observers,  the 
optic  atrophy  was  reported  as  primary, 
and  from  my  examinations  it  so  appeared, 
and  was  verified  as  such  by  the  ophthal- 
mologists. At  the  necropsy  a  tuberculoma 
involving  the  corpora  albicantia  was  found. 
The  pituitary  was  found  morphologically 
and  histologically  intact;  in  the  other 
endocrine  glands  no  abnormal  macroscopic 
or  microscopic  changes  were  found.  The 
symptoms  on  the  part  of  the  pituitary  were 
doubtless  due  to  neighborhood  pressure, 
perhaps  edema,  and  the  gland  itself  re- 
mained apparently  structurally  unim- 
paired. Undoubtedly,  however,  the  func- 
tion of  the  hypophysis  had  been  very 
materially  affected,  at  first  reacting  by 
irritation  and  by  hyperfunction,  and  sec- 
ondarily by  hypofunction.  It  is  perhaps 
a  little  presumptuous  to  declare  absolutely 
that  the  hypophysis  was  normal  even 
though  a  careful  microscopic  study  was 
made.  In  a  structure  in  which  morphologi- 
cal, physiological  and  doubtless  also  chemi- 
cal variation  is  so  delicate  and  in  which 
the  process  of  preparation  and  examination 


of  the  postmortem  material  is  not  at  all 
uniform,  one  would  show  disregard  for 
possible  fallacies  in  observation  to  declare 
the  gland  normal;  and  regard  for  accuracy 
demands  that  one  say  no  more  than  that 
with  our  present  methods  the  pitui- 
tary showed  no  abnormal  histological 
changes.  The  symptoms  in  this  case  were 
doubtless  due  to  the  proximity  of  the  pro- 
cess within  and  involving  the  corpora 
albicantia  at  the  base.  At  the  Mt.  Sinai 
Hospital  the  case  was  also  regarded  as 
probably  of  pituitary  origin.  The  care 
with  which  one  must  interpret  and  give 
credence  to  roentgenologic  plates  in  this 
region  was  exemplified  in  our  case.  The 
x-ray  findings  at  different  stages  seemed 
variable,  and  yet  it  is  hardly  possible  to 
suppose  that  such  could  have  been  the 
case;  the  bony  envelope,  the  sella  turcica 
and  its  osseous  projections,  could  not  have 
been  appreciably  affected,  certainly  could 
not  have  been  returned  to  their  normal 
relation  after  pathological  enlargement; 
at  autopsy  the  sella  was  found  practically 
normal.  Since  observing  this  case,  among 
others,  with  doubtful  and  variable  roent- 
genologic interpretations,  I  have  become 
sceptical  of  the  absolute  value  of  x-ray 
interpretation  in  new  cases.  I  would  only 
consider  the  plates  of  diagnostic  value 
after  repeated  examinations  and  careful 
measurements  of  the  enlarged  sella. 

In  the  case  of  acromegaly  before  us 
enlargement  of  the  sella  was  reported 
early  in  the  course  of  the  symptoms,  but 
as  you  will  observe  in  the  plate  presented, 
taken  about  nine  months  after  operation, 
the  sella  and  its  processes  look  quite 
within  the  normal.  Indeed,  even  were  there 
a  true  struma  of  the  gland  present,  there 
should  by  this  time  have  been  definite 
developments.  Only  very  recently  has  the 
patient  again  begun  to  complain  of  dyses- 
thesia of  the  hands  and  cephalalgia  sug- 
gestive of  the  same  radiating  character 
as  at  the  onset.  It  would  seem  that  only  a 
series  of  roentgenological  plates  indicating 
progressive  enlargement  of  the  sella  with 
thinning  and  absorption,  should  be  accept- 
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ed  as  proof  of  a  probably  growing  struma. 
In  cases  of  hyperplasia  of  the  gland,  such 
as  we  commonly  see  resulting  in  acromeg- 
aly, the  sella  turcica  remains  structurally 
intact.  Even  with  exacerbations,  it  is 
unusual  for  the  gland  to  remain  hyper- 
plastic anatomically  so  that  a  true  struma 
develops;  in  the  case  of  the  thyroid,  how- 
ever, the  tissue,  as  we  know,  readily  takes 
on  a  strumous  character.  Functional  hyper- 
plasia of  the  pituitary,  I  think  we  may 
definitely  say,  can  occur  without  ma- 
croscopic and  probably  without  permanent 
microscopic  changes.  Many  of  the  charac- 
teristic subjective  symptoms,  such  as 
headache  of  bitemporal  character,  radiat- 
ing through  one  or  more  of  the  trigeminal 
branches,  may  be  due  to  a  temporary  true 
hyperplasia  of  the  whole  gland  with  result- 
ing distension  of  the  sensitive  dural  en- 
velop, or  to  a  local  edema.  We  must  remem- 
ber the  likelihood  of  dysfunction  of  poly- 
glandular   character   with    most    variable 


Fig.  I. 

manifestations,  nor  must  we  forget  that  a 
simple  hyperplasia  may  develop  into  struc- 
tural changes  of  a  strumous  nature.  Under 
the  stimulus  of  what  Gushing  calls  a  bio- 
chemical agent,  the  functionally  unstable 


Fig.  2. 


Fig.  3. 
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gland  may  take  on  growth — adenomatous 
in  type.  As  in  the  case  before  us,  these 
changes  are  not  so  infrequent  and  it  is  just 
in  such  conditions  as  this  that  repeated 
x-ray  and  clinical  examinations  are  of 
value  in  determining  the  nature  of  the  pro- 
cess and  consequently  of  the  therapeutic 


measures  for  relief.  In  the  absence  of 
objective  evidence  of  a  neoplasm  or 
strumous  growth  within  the  sella,  it  would 
seem  that  for  the  relief  of  the  persistent 
and  agonizing  pain  the  comparatively 
harmless  surgical  procedure  of  the  sub- 
temporal decompression  should  be  utilized. 


j  COMBINED  SCLEROSIS  LUETICA 

PREDOMINANT  POSTERIOR  COLUMN  INVOLVEMENT  OF  TABETIC 
I  NATURE  WITH  BILATERAL  PYRAMIDAL  TRACT  SIGNS 

I,  BY    MORRIS    GROSSMAN,    M.D. 
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The  rather  infrequent  occurrence  of  com- 
bined sclerosis  on  a  luetic  basis  warrants 
reporting  this  case.  The  patient,  Mrs.  R.L., 
fifty-four  years  of  age,  was  born  in  the 
United  States.  Her  chief  complaints  are: 
Weakness  of  legs ;  difficulty  in  walking ;  dif- 
ficulty in  starting  urinary  stream;  pain  in 
her  hip,  buttocks  and  thigh,  and  severe 
cramping  of  her  toes. 

History. — The  onset  of  her  symptoms 
dates  back  to  about  ten  years  ago,  when  she 
began  to  suffer  from  attacks  of  severe 
lancinating  pains  in  the  right  leg.  These 
attacks  of  pain  would  come  on  suddenly, 
without  apparent  provocation;  they  were 
sharp  and  stabbing  in  character,  and  would 
last  from  a  few  minutes  or  hours  to  the 
greater  part  of  a  day.  At  first  the  attacks 
were  infrequent,  about  two  or  three  a  year; 
but  gradually  they  came  more  frequently, 
until  the  patient  suffered  an  attack  every 
month  or  six  weeks.  Four  years  ago  she 
began  to  have  difficulty  in  walking;  the 
loss  of  control  of  limbs  was  more  marked 
on  the  right  side  than  on  the  left,  and  has 
gradually  been  getting  worse.  Two  years 
ago  she  began  to  suffer  from  pains  in  the 
lumbar  region  of  the  back ;  her  toes  would 
cramp  up,  and  about  this  time  she  began 
to  notice  the  loss  of  control  of  her  bladder. 
For  a  time  she  became  completely  incon- 
tinent, but  regained  control  of  her  urine 
about  one  year  ago,  since  which  time  she 
has  had  difficulty  in  starting  her  urinary 
stream  and  some  pain  when  urinating. 
She  claims  not  to  be  able  to  tell  when  her 
bladder  is  full.  She  also  suffers  from 
marked  constipation.  Vision  in  her  left  eye 


has  been  getting  poor  for  some  time.  She 
never  had  any  diplopia.  Her  appetite  is 
fair,  but  she  sleeps  poorly. 

Family  History. — Her  husband  died  of 
general  paresis  eleven  years  ago.  She  had 
one  child  who  died  from  typhoid  fever  at 
the  age  of  seventeen.  She  had  one  spon- 
taneous miscarriage  of  a  two  months' 
pregnancy. 

Past  History. — Menstrual  history  nor- 
mal. Menopause  eight  years  ago.  Patient 
never  had  any  serious  illness  and  was 
always  robust. 

Physical  Examination  showed  a  well 
nourished  woman  whose  mucous  mem- 
branes and  general  appearance  were  nor- 
mal. Her  heart  showed  slight  hypertrophy 
and  her  second  aortic  sound  was  somewhat 
accentuated;  there  were  no  murmurs  at 
any  of  the  valves.  Her  lungs  were  normal. 

Voluntary  Motor  System.  Abnormal 
Attitudes  and  Deformities. — There  was  a 
marked  eversion  of  the  right  foot  due  to 
hypotonia;  on  the  left  side  it  was  less 
marked  but  definite.  There  was  a  persistent 
dorsiflexion  of  the  big  toes  of  both  feet, 
giving  a  constant  Babinski  attitude,  the 
right  side  being  more  pronounced  than 
the  left. 

Gait. — There  was  a  well  defined  spastic 
ataxia  gait  which  was  very  much  worse 
when  the  patient  walked  with  her  eyes 
closed. 

Coordination. — Standing  with  eyes  open 
was  fairly  well  done,  but  with  eyes  closed 
and  when  the  feet  were  placed  together,  a 
well  defined  Romberg  was  elicited.  Finger 
to   finger  and  finger   to   nose   tests   were 
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accurately  performed.  Non-equilibratory 
ataxia  was  absent,  but  in  the  heel  to  knee 
test  the  range  of  movement  was  greater 
than  normal. 

Skilled  Acts. — Handwriting  was  good 
and  there  was  no  defect  in  speech.  Test 
phrases  were  repeated  perfectly. 

Abnormal  Involuntary  Movements. — • 
There  was  no  tremor  either  of  tongue, 
facial  muscles  or  hands. 

Reflexes: 

Right  Left 

Biceps  I  I 

Triceps  I  I 

Pectoral  I  I 

Suprapatellar  3  3 

Patellar  3  3 

Achilles  i3^  —  i 

Ciliospinal  o  o 

Upper  lat.  abdom.      i  i 

Lower  lat.  abdom.      i  i 

Plantar  2  o 

Babinski  Present  questionable 

Oppenheim  "  " 

Chaddock  "  " 

Muscle  Strength. — Rising  from  recum- 
bent to  sitting  position  was  well  performed. 


Fig.  I.  Showing  Area  of  Anesthesia  to  Touch,  Pain, 
Temperature,  Postural  and  Vibratory  Senses. 

The  muscle  strength  throughout  the  body 
was  fairly  well  preserved.  There  was  no 
definite  atrophy  of  any  of  the  muscles. 
The  muscles  were  soft.  There  was  a  marked 


diminution  of  tone  in  the  muscles  of  both 
ankles,  particularly  on  the  left  side;  this 
hypotonus  allowed  complete  dropping  of 
the  longitudinal  arches  of  both  feet  with 
marked  eversion.  Hypotonus  was  also  very 
well  marked  in  the  left  arm.  The  thighs 
could  be  flexed  on  the  abdomen  to  a  con- 
siderably greater  degree  than  normal. 
There  were  no  abnormal  associated  move- 
ments. 

General  Sensory.  Touch,  localization 
and  discrimination  were  normal.  Pin  prick 
was  diminished  in  areas  as  illustrated  in 
chart.  Temperature,  muscle  joint  sensi- 
bility were  fairly  good.  Pressure  pain 
sense  was  moderately  diminished  over  the 
lower  extremities,  and  was  especially  well 
marked  in  tendo-achillis. 

Cranial  Nerves. — The  olfactory  nerves 
were  not  tested.  Vision  in  the  right  eye 
was  good;  in  the  left  eye,  it  was  consider- 
ably diminished.  The  right  fundus  was 
normal;  the  left  showed  a  slight  chorio- 
retinitis which  the  ophthalmologist  re- 
ported as  probably  not  luetic.  The  pupils 
were  unequal,  right  ij'^  m.,  left  i  m.  Both 
were  slightly  irregular;  the  right  reacted 
almost  imperceptibly,  while  the  left  was 
absolutely  fixed  to  light;  both  reacted  to 
convergence  and  accommodation.  There 
was  no  limitation  to  the  eye  movements, 
no  ptosis,  nor  was  there  any  nystagmus 
present.  The  other  cranial  nerves  were 
normal.  There  was  no  subjective  disturb- 
ance in  hearing;  objectively  both  right  and 
left  showed  20/20  hearing. 

Her  mental  examination  did  not  reveal 
any  behavioristic  abnormalities.  Her  re- 
sponses to  questions  were  prompt  and  cor- 
rect; her  intelligence  was  above  that  of 
the  average  individual;  her  emotional 
reactions  were  normal,  her  attention  and 
calculation  were  good;  her  memory  for 
recent  past  and  remote  events  was  good, 
and  there  were  no  hallucinations  or  delu- 


Laboratory  Findings. — Examinations 
of    her    blood    showed    a    4    +    positive 
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Wassermann;  spinal  fluid  also  4  +  positive 
with  .8  c.c.  and  2  +  with  .6  c.c.  of  fluid. 
Colloidal  gold  reaction  showed  a  luetic 
curve.  No  estimate  of  the  number  of  cells 
was  made.  Examination  of  the  urine  on 
four  different  specimens  showed  a  specific 
gravity  that  varied  between  10-14  and 
10-17,  a  trace  of  albumin,  no  casts  or 
sugar.  Blood  pressure  was  systolic  170, 
diastolic  100,  giving  a  pulse  pressure  of 
70  mm.  of  mercury. 

SUMMARY 

We  have  a  patient  whose  husband  died 
of  general  paresis  eleven  years  ago ;  who  be- 
gan to  have  severe  root  pains  ten  years  ago. 


gradually  becoming  more  frequent;  with 
a  disturbance  in  gait  four  years  ago,  that  is 
progressively  getting  worse;  disturbance 
of  vesical  control  two  years  ago,  with  weak- 
ness and  cramping  of  legs  and  toes. 

Physical  Examination  showing  a  bi- 
lateral Argyll  Robertson  pupil;  chorio- 
retinitus ;  Romberg ;  hypotonia ;  diminution 
of  Achilles  reflex  on  both  sides;  with  dim- 
inution of  pressure-pain  sense  and  areas 
of  disturbed  superficial  pain  sensibility; 
a  bilateral  Babinski,  Oppenheim  and  Chad- 
dock  response  with  exceedingly  active  knee 
jerks;  a  positive  blood  and  spinal  fluid 
reaction.  The  signs  and  symptoms  all  point 
to  an  involvement  of  the  posterior  and  lat- 
eral tracts  of  the  cord  on  a  luetic  basis. 
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The  first  patient  I  describe  presents  in 
addition  to  "night  terrors"  symptoms  of 
insomnia  and  anxiety.  I  show  the  patient 
for  two  reasons;  first,  that  he  may  tell  you 
how  he  feels,  and  second,  because  I  want 
you  to  see  an  individual  who  has  had  what 
one  may  call  imusual  sexual  experiences, 
and  yet  remains  a  normally  moral  member 
of  societ3^  In  psj'cho-analytical  work,  we 
find  much  in  the  Hves  of  patients  the 
narration  of  which  gives  the  Hstener  the 
impression  that  the  patients  are  criminals 
or  outcasts.  The  important  point  to  remem- 
ber is  that  as  a  rule  only  a  person  who 
strives  against  fulfilling  wishes  which  are 
ethically  wrong  develops  a  neurosis.  A 
defective  individual  3aelds  to  these  im- 
pulses in  a  greater  measure  and  becomes  a 
criminal  or  a  pervert. 

J.  B.,  thirteen  years  old,  came  to  the 
Vanderbilt  Chnic  December  2,  1918,  com- 
plaining that  "for  six  years  I  am  nervous 
when  I  go  to  bed  at  night.  I  see  all  sorts  of 
things  before  going  to  bed  that  scare  me 
in  sleep  and  when  awake." 

The  insomnia  and  night  terrors  prompted 
the  boy  to  call  for  his  mother,  whose 
presence,  after  a  light  was  struck,  calmed 
him  and  induced  sleep. 

The  phantasies  which  prevented  sleep 
were  of  the  following  nature:  Somebody 
carrying  on  his  back  a  man  all  "slashed 
up,"  blood  streaming  from  the  wounds. 
Again  somebody  covered  with  a  sheet, 
blood  streaked.  The  dreams  were  equally 
terrifying;  a  typical  one  was  the  sight  of 
Charles  I  being  beheaded,  the  blood 
streaming  from  the  body.  Apprehension 
was  produced  in  the  daytime  by  the  idea 
that  someone  was  behind  him,  ready  to 
do  him  harm.  At  other  times  he  had  a 
phantasy  of  someone  standing  at  the 
head  of  the  staircase  of  his  apartment, 
and  it  was  with  great  anxiety  that  he 
rushed  past  the  object  into  his  home. 


The  previous  history  of  the  patient 
shows  a  normal  intellectual  development, 
with  a  standing  in  school  up  to  his  grade. 
He  is  obedient,  of  a  decidedly  religious 
turn  of  mind,  accustomed  to  a  very  strict, 
rather  suppressive  discipline  in  his  heme. 
On  the  whole,  however,  the  patient  is 
happy  and  contented  and  manifests  a 
Hvely  and  healthy  interest  in  both  work 
and  play. 

The  patient  shows  a  very  marked 
sexual  precocity.  At  five  years  of  age, 
influenced  by  larger  boys,  he  indulged  on 
several  occasions  with  httle  girls  in  sexual 
practises  of  exhibitionism  and  handhng  of 
the  genitals,  and  at  the  age  of  seven, 
attempted  coitus  with  a  girl  of  15.  He 
masturbated  up  to  one  and  one-half  years 
ago.  For  his  offenses,  he  was  severely 
beaten  and  threatened  with  being  sent  to 
jail  and  becoming  a  social  outcast. 

P.  E.  Negative. — There  are  many  points 
to  be  considered  in  this  patient.  Under 
the  conditions  as  they  exist  in  an  active 
dispensary,  such  as  the  Vanderbilt  Clinic, 
those  feattu-es  of  the  situation  which  de- 
manded most  immediate  treatment  were 
first  considered.  They  were  the  insomnia 
and  night  terrors. 

While  physical  causes  such  as  enlarged 
tonsils  and  adenoids,  errors  of  diet  and 
the  like,  and  also  psychic  causes  such  as 
fright,  have  been  mentioned  as  productive 
of  night  terrors  and  insomnia,  psycho- 
analysts have  repeatedly  demonstrated 
that  elements  other  than  those  above 
mentioned  are  etiological  factors  in  a 
condition  such  as  that  from  which  this 
patient  suffers.  The  active  sexual  manifes- 
tations present  in  the  patient  over  so  long 
a  period,  and  their  sudden  cutting  off  (the 
stopping  of  masturbation  one  and  a  half 
years  ago,  following  punishment  and  threat) 
are  important  considerations  from  the 
therapeutical  point  of  view. 
76 
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An  incident  not  previously  mentioned 
is  that  the  patient  has  for  many  years 
slept  in  the  same  bed  with  his  younger  sis- 
ter. Nothing  of  an  improper  nature,  as  far 
as  I  can  ascertain,  had  taken  place  between 
the  two.  However,  it  is  not  unreasonable 
to  assume  that  in  the  case  of  a  boy  sexually 
hyperesthetic,  as  our  patient  is,  such  close 
proximity  to  a  girl  might  give  rise  to 
sexual  stimulation,  with  consequent  sup- 
pression of  the  desire,  and  anxiety  as  a 
result.  Removal  of  the  source  of  irritation 
is  a  logical  procedure. 

Another  incident,  previously  mentioned, 
was  that  the  boy  in  his  fright  at  night  al- 
ways called  his  mother,  whose  presence 
comforted  him.  Freud  has  suggested  that 
at  least  one  of  the  sources  of  fear  at  night 
in  children  is  that  they  miss  the  parent, 
a  love  object.  However,  a  boy  of  thirteen  is 
too  old  to  feel  the  absence  of  a  parent  at 
night. 

In  view  of  the  above  two  incidents,  I 
advised  the  parents  that  the  patient  should 
sleep  in  a  separate  room,  and  that  no  one 
should  respond  to  his  cries  at  night,  either 
in  person  or  by  voice,  assiu-ing  them  that 
in  the  course  of  a  few  days  he  would  sleep 
without  disttirbance.  I  told  the  patient  the 
same. 

In  addition,  on  several  occasions  I  dis- 
cussed with  the  boy  his  sexual  difficulties. 
The  only  medication  given  was  3  ss  R  &  S 
at  night.  At  the  end  of  a  week  the  boy 
slept  soundly  and  since  then  has  not  suf- 
fered either  from  insomnia  or  night  ter- 
rors. 

Other  aspects  of  this  patient  present 
problems  which  may  or  may  not  solve 
themselves  with  time.  A  difficulty  which 
the  boy  himself  recognized  was  the  readi- 
ness with  which  he  was  roused  to  intense 
anger.  On  such  occasions,  as  he  puts  it, 
"I  feel  terribly  strong,  and  could  kill  any 
man."  However,  he  manages  to  restrain 
himself.  His  dreams,  as  for  instance  the 
beheading  of  Charles  I,  represent  but  thinly 
veiled  though  wholly  unconscious  hostile 
wishes  directed  towards  the  father.  The 
before-mentioned    inclination    to    intense 


anger  probably  has  as  one  of  its  deter- 
minants the  same  unconscious  root,  i.  e., 
the  father  rivalry.  It  is  also  generally  held 
by  psycho-analysts  that  the  phenomenon 
of  the  night  terrors,  especially  the  call  for 
the  presence  of  the  mother,  has  as  its 
unconscious  cause  the  mother  complex. 

It  is  interesting  to  note  that  a  form  of 
day  phantasy  frequently  indulged  in  by 
the  patient  consisted  of  intensely  ambitious 
schemes  whereby  the  boy  made  great 
fortunes  and  kept  the  family  in  affiuencp. 
This  may  be  regarded  as  in  line  with  the 
above,  in  which  the  patient  has  replaced 
the  father  and  is  now  taking  care  of  the 
family.  This  is  a  very  common  form  of  day 
phantasy  in  netu-otic  boys  and  I  might 
add  in  adults  also. 

These  are  phases  of  developmental  life 
which  many  individuals  have  gone  through 
successfully ,'and  it  may  easily  be  that  with 
the  explanation  the  patient  obtained  at 
the  dispensary  he  will  continue  to  do  well. 

The  second  patient  that  I  report  has  not 
returned  to  the  dispensary  since  her  first 
visit.  I  therefore  am  not  in  a  position 
to  state  the  results  of  the  procedures  insti- 
tuted. In  view,  however,  of  the  fairly 
uniform  success  in  properly  selected  cases, 
I  trust  that  here,  too,  we  have  succeeded, 
and  shall  report  this  patient. 

N.  P.,  a  girl  of  seven,  the  older  of  two 
children,  came  to  the  Vanderbilt  CUnic 
Feb.  I,  1 9 19,  having  suffered  for  the  past 
six  months  from  insomnia  and  night 
terrors.  In  the  summer  of  191 8,  the 
patient  was  awakened  one  night  by  hear- 
ing loud  talking  in  the  street,  and  since 
then  has  awakened  every  night  with  fear 
and  found  it  difficult  to  fall  asleep  after- 
wards. 

The  mother  has  noted  some  other 
significant  changes  in  the  patient,  namely, 
since  the  onset  of  the  illness,  she  has  be- 
come more  childish,  cries  more  readily, 
clings  constantly  to  the  mother,  following 
her  from  room  to  room.  In  general  the 
child  is  well  behaved  and  obedient,  but 
since  its  illness  tends  to  do  things  of  a 
minor  nature  to  irritate  the  mother. 
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When  the  child  awakes  in  a  terror  she 
sits  up,  opens  her  eyes  wide,  cries  out, 
"There  is  the  man:  there  he  is,"  and  with 
a  motion  of  her  arm,  pushes  the  disturbing 
object  aside.  She  recalls  nothing  of  this 
afterwards.  She  sleeps  only  if  she  is  taken 
into  the  bed  of  her  parents  or  if  her  bed 
is  drawn  quite  close  to  that  of  the  parents. 
Moreover,  the  child  had  always  slept  in 
the  same  room  with  the  parents  except 
for  one  week  in  October,  191 8,  when  she 
slept  in  a  separate  room.  During  this  time 
she  slept  well.  Circumstances  then  necessi- 
tated a  return  to  the  previous  sleeping 
quarters,  with  a  return  of  the  symptoms. 

Otherwise  the  child's  history  is  perfectly 
negative,  as  is  also  the  result  of  a  physical 
examination. 

Psychoanalytical  work  in  adults  has 
repeatedly  demonstrated  that  parents  or 
others  in  charge  of  children  do  not  give 
sufficient  heed  to  the  powers  of  observation 
of  little  ones  or  realize  to  what  an  extent 
the  latter  weave  into  their  lives,  often  for 
harm,  their  own  interpretation  of  what 
they  see  and  hear  in  the  bedroom  of  their 


elders.  I  believe  that  this  has  happened  in 
the  case  of  our  patient,  namely,  that  she 
saw  the  parents  in  some  act  which  aroused 
fear  (or  curiosity)  and  that  this  manifested 
itself  in  dreams  of  attack  by  a  man  of  whom 
she  freed  herself  by  awaking. 

The  apparently  recently  manifested  at- 
tachment to  the  mother,  whom  she  now 
purposely  irritates,  indicates  a  desire  by 
day  to  be  with  the  parent  similar  to  that 
fulfilled  at  night  through  the  pavor 
nocturnus,  for  as  you  recall,  the  child  was 
taken  into  the  parents'  bed  in  order  that 
she  might  fall  asleep. 

In  this  case  also  I  advised  the  parents 
to  separate  the  sleeping  room  of  the  child 
from  their  own,  and  not  to  respond  by  their 
presence  or  voice  to  her  calls.  I  also  ex- 
plained to  the  patient  what  would  be  done 
and  assured  her  that  though  she  may 
continue  to  wake  for  several  nights,  she 
would  cease  to  do  so  after  that.  Medication 
consisted  in  giving  a  placebo.  As  I  stated 
before,  I  cannot  report  on  the  success  or 
failure  of  the  methods  used  in  the  case  of 
this  patient. 


POSTINFLUENZAL  PARALYSIS  OF  THE  PERIPHERAL 
MOTOR  NERVE  TYPE  * 

BY    CHARLES    ROSENHECK,  M.D. 

Neurologist  to  the  Hospital  for  Deformities  and  Joint  Diseases 


NEW  YORK  CITY 


The  recent  influenza  epidemic,  besides 
the  usual  pulmonary  involvement,  in  a 
large  number  of  cases  has  not  spared  the 
cerebro-spinal  system.  All  types  of  nervous 
involvement  were  observed,  and  afforded 
an  excellent  opportunity  for  study.  The 
clinical  picture  in  some  of  the  cases  was 
readily  interpreted,  while  in  others  the 
bizarre  neurologic  phenomena  were  indeed 
quite  puzzling.  The  case  here  reported 
simulated  somewhat  the  paraplegic  type 
of  anterior  poliomyelitis,  and  probably 
would  have  been  considered  such  at  any 
other  time.  Its  association,  however,  with 
an  attack  of  influenza,  and  the  steady 
and  rapid  improvement,  greatly  facilitated 
our  arriving  at  a  proper  conclusion. 

The  patient  is  a  girl  15  years  of  age,  of 
Italian  parentage,  who  came  under  obser- 
vation complaining  of  weakness  in  the 
legs  and  knees  dating  from  an  attack  of 
influenza  in  October,  191 8,  the  severity  of 
which  necessitated  a  two  months'  stay  in 
bed.  At  the  end  of  that  time  on  attempting 
to  get  out  of  bed  her  knees  suddenly  gave 
way  and  she  would  have  fallen  but  for 
the  timely  help  of  her  mother.  Thereafter 
she  was  able  to  get  about  only  with  great 
difficulty,  even  when  assisted  by  several 
persons.  This  state  of  affairs  continued 
up  to  two  weeks  ago  when  she  was  able  to 
walk  alone,  not  however  without  con- 
siderable difficulty.  At  no  time  druing  her 
period  of  illness  did  she  complain  of  spon- 
taneous pain  in  the  limbs.  Pain  could 
readily  be  elicited,  however,  by  pressure 
on  the  muscles,  or  contact  with  neighboring 
objects. 

Her  history  prior  to  the  attack  of 
influenza  is  without  importance.  Three 
other  members  of  the  family  who  were  ill 


at  the  same  time  recovered  without  any 
sequelae. 

EXAMINATION 

Voluntary  Motor  System.  Abnormal 
attitudes  and  deformities. — None  noted. 

Gait. — This  is  markedly  impaired,  the 
steppage  type  of  gait  being  quite  in  evi- 
dence. There  is  considerable  unsteadiness 
and  trepidation  which  can  be  readily  ex- 
plained by  the  impairment  of  the  muscular 
power  of  the  extremities. 

Coordination. — No  abnormality  noted  in 
the  coordinative  acts  of  the  upper  extremi- 
ties. Some  impairment  noted  in  the  lower 
extremities  but  this  can  readily  be  ex- 
plained by  the  lack  of  motor  power  in  the 
muscles  of  the  thighs  and  legs. 

Dysmetria. — None  noted. 

Skilled  acts. — Performed  in  a  normal 
manner. 

Abnormal  involuntary  movements. — None 
noted. 

Muscle  strength. — No  impairment  in 
muscles  of  trunk,  upper  extremities  and 
neck.  Decided  weakness  in  all  types  of 
muscular  efforts  in  thighs,  legs  and  feet. 

Muscle  status. — ^All  the  muscles  of  the 
lower  extremities  show  a  moderate  degree 
of  atrophy.  Their  consistency  is  soft  and 
there  is  marked  loss  of  tone.  Vasomotor 
disturbances  are  noted,  such  as  cyanosis 
and  coldness  of  the  affected  muscle  groups. 

Electrical  reactions. — Complete  R.D.  in 
all  the  muscles  (flexors  and  extensors)  of 
the  thighs  and  legs.  Faradic  response  not 
obtained  and  polar  inversion  to  galvanic 
current  present. 

Reflexes. — ^AU  deep  reflexes  for  upper 
extremities  present  and  equal.  All  deep 
reflexes  for  lower  extremities  completely 
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absent.  No  ankle  clonus  or  pathological 
reflexes  present.  All  superficial  reflexes 
present  and  equal  on  both  sides. 

General  Sensory. — SHght  hypesthesia 
and  hypalgesia  in  both  lower  extremities, 
but  this  was  not  constant.  At  times,  ther- 
mic and  sharp  point  stimuli  were  inter- 
preted as  hyperesthetic,  at  other  times 
they  appeared  to  be  normal.  There  were 
no  spontaneous  dysesthesias. 

Cranial  Nerves.  Olfactory  and  nose. — 
Normal. 

2nd  and  optic. — Normal.  Pupils  react 
promptly  to  light  and  accommodation. 

Oculomotor  apparatus. — Show  no  abnor- 
malities. 

3rd,  4th  and  6th. — No  nystagmus  present. 

^th  and  trigeminus. — Normal. 

yth  and  facial. — Normal. 

8th  and  acoustic. — Normal. 

gth  and  glossopharyngeal. — Normal. 

loth  and  vagus. — Normal. 

11th  and  spinal  accessory. — Normal. 

I2th  and  hypoglossus. — Normal. 


Mental  Status. — Excellent. 

Systemic    Examination. — Reveals    no 
noteworthy  abnormalities. 


summary  and  diagnosis 

In  considering  this  case  in  all  its  aspects, 
very  little  difficulty  should  be  experienced 
in  arriving  at  a  diagnosis.  The  attack  of 
influenza  and  the  subsequent  development 
of  the  paralysis  readily  incriminated  the 
toxin  of  that  disease  as  the  cause  of  the 
neuritic  distiu-bance,  for  we  are  well  aware 
of  the  destructive  action  influenza  has  on 
nervous  structures.  No  part  has  escaped 
its  ravages.  The  cortex,  the  meninges,  the 
nuclei  of  the  midbrain  and  bulb  have  all 
felt  the  effects  of  the  invader.  In  the  case 
presented  the  peripheral  motor  nerves 
are  obviously  involved.  The  symmetrical 
character  of  the  paralysis,  the  areflexia, 
the  atrophy  and  atony,  and  the  R.D., 
unerringly  point  to  a  neuritic  involvement  ~ 
of  the  peripheral  motor  nerves. 
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CONJUGATE  DEVIATION  OF  THE  EYES  WITH  A 
PRESENTATION  OF  A  CASE 

HENRY   ALSOP   RILEY,    M.D. 

Instructor  in  Neurology,  Columbia  University 

NEW  YORK  CITY 


A  consideration  of  the  subject  of  conju- 
gate deviation  of  the  eyes  is  of  interest 
both  from  the  chnical  and  the  anatomical 
points  of  view.  The  subject  has  been  given 
a  great  deal  of  study  and  investigation 
by  the  French  students  of  neurology  and 
as  a  result,  mainly  of  the  work  of  M.  and 
Mme.  Dejerine,  we  are  able  to  separate 
the  manifestations  of  disturbed  associated 
movements  of  the  eyeballs  into  a  number 
of  types  and  groups.  This  classification 
rests  on  the  evidence  of  both  clinical  and 
anatomical  data. 

The  cortical  center,  to  which  has  been 
attributed  the  voluntary  control  of  con- 
jugated movement  of  the  eyes,  is  located 
in  the  posterior  portion  of  the  second 
frontal  convolution.  In  this  region  are 
also  located  the  cells  whose  axones  control 
the  lateral  movements  of  the  head  and 
neck,  and  we  shall  later  see  that  these  two 
functions  are  closely  related  and  that  the 
fibers  which  subserve  both  functions  lie 
in  anatomical  proximity  in  their  course 
through  the  internal  capsule,  crus  cerebri 
and  pontine  regions.  The  axones  which 
convey  the  impulses  destined  for  the 
conjugated  movements  of  the  eyes  are 
called  oculo-gyric  fibers  and  the  impulses 
passing  over  them,  the  oculo-gyric  impulses. 
Likewise  those  fibers  which  conduct  the 
impulses  for  the  lateral  movements  of  the 
head  and  neck  are  called  cephalo-gyric 
and  the  impulses  producing  such  move- 
ments,   the    cephalo-gyric    impulses.    The 


combined  movements  of  the  eyes  and 
head  which  may  arise  either  reflexly, 
automatically  or  voluntarily  are  called 
oculo-cephalo-gyric  movements  and  the  im- 
pulses which  produce  such  movements, 
the  oculo-cephalo-gyric  impulses. 

The  axones  of  the  cortical  cells  which 
pass  to  the  nuclei  of  the  cranial  nerves 
are  not  incorporated  with  the  main  mass 
of  the  pyramidal  tract  axones  but  are 
anatomically  separated  from  the  latter 
tract  throughout  their  course,  at  some^ 
levels  being  relatively  distant  from  the 
pyramidal  tract,  at  other  levels  adjacent, 
but  at  all  times  the  two  systems  are  dis- 
tinct. These  axones  form  the  so-called 
cortico-nuclear  or  pallio-nuclear  connec- 
tions and  bring  the  cranial  nerves  under 
the  control  of  the  cerebral  cortex.  The  col- 
lections of  nerve  fibers  destined  to  pass 
to  individual  or  correlated  cranial  nerve 
nuclei  are  called  the  aberrant  pyramidal 
fibers  inasmuch  as  they  leave  their  neigh- 
bor, the  pyramidal  tract,  at  varying  levels 
to  enter  upon  new  and  unexpected  path- 
ways in  their  course  to  the  cranial  nerve 
nuclei.  In  contrast  to  these  cortico-nuclear 
fibers  are  the  cortico-  or  pallio-spinal  fibers 
which  are  destined  to  establish  connections 
with  the  anterior  horn  cells  of  the  spinal 
cord  and  which  make  up  the  crossed  and 
direct  pyramidal  tracts. 

In  addition  to  the  frontal  area  described 
as  giving  origin  to  oculo-gyric  movements, 
other    centers    have    been    postulated    as 
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existing  in  the  parietal  and  occipital  cortex, 
and  some  evidence  will  be  adduced  in  the 
consideration  of  the  case  serving  as  the 
basis  for  this  paper  in  support  of  an 
occipital  center. 

The  axones  of  the  frontal  (voluntary- 
motor)  oculo-gyric  cells  arising  in  the  gray 
matter  of  the  second  frontal  convolution 
pass  as  projection  fibers  from  their  cells 
of  origin  into  the  white  matter  of  the 
cerebral  hemispheres  and  form  part  of  the 
centrum  ovale  of  the  hemisphere.  They 
converge  toward  the  internal  capsule  and 
joining  the  other  cortico-nuclear  fibers, 
pass  into  the  compartment  in  the  internal 
capsule  which  is  located  at  the  knee  of  the 
capsule  immediately  anterior  to  the  com- 
partment occupied  by  the  main  pyramidal 
mass  of  libers. 

Immediately  upon  emerging  from  the 
inferior  or  ventro-caudal  aspect  of  the 
internal  capsule,  we  find  that  the  disper- 
sion of  this  cortico-nuclear  fiber  tract 
begins,  and  at  varying  levels  collections 
of  fibers  leave  the  tract  and,  passing  in 
great  part  across  the  median  line,  supply 
the  niiclei  of  the  cranial  nerves.  A  small 
number  of  fibers  remain  uncrossed  and 
supply  the  nucleus  of  the  same  side,  thus 
providing  a  double  innervation  from  both 
sides  of  the  cortex. 

After  emerging  from  the  internal  capsule, 
the  cortico-nuclear  fibers  enter  the  crus 
cerebri  lying  mesial  to  the  main  mass  of 
the  pyramidal  tract.  The  tract  becomes 
smaller  and  smaller  through  the  defection 
of  collections  of  fibers  passing  to  the 
cranial  nerve  nuclei  as  we  pass  caudally, 
until  it  ceases  to  exist  and  the  last  sur- 
vivors swing  dorsally  as  the  contingent 
destined  to  supply  the  hypoglossal  nuclei, 
at  a  level  corresponding  to  the  junction 
of  the  pons  and  medulla.  In  the  pons, 
the  tract  continues  in  the  same  mesial 
relationship  to  the  pyramidal  tract  ob- 
served in  the  mesencephalic  region. 

The  oculo-gyric  contingents  of  the  aber- 
rant pyramidal  fibers  are  three  in  number, 
the  hypothalamic  bundle,  the  pes  lemnis- 
cus  superficialis   and   the   pes   lemniscus 


profundus.  The  hypothalamic  aberrant 
pyramidal  fibers  leave  the  cortico-nuclear 
tract  as  it  emerges  from  the  internal 
capsule  just  ventral  to  the  thalamus; 
passing  dorsally,  they  descend  for  a  short 
distance  in  the  mesial  portion  of  the  mesial 
fillet,  the  great  sensory  fiber  tract  from 
the  medulla  to  the  thalamus,  and  then 
swinging  dorsally,  they  end  'in  the  nuclei 
of  the  III  and  IV  cranial  nerves,  the  great 
majority  of  the  fibers  passing  across  the 
mid-line,  a  few  remaining  on  the  same  side. 
The  next  contingent,  the  pes  lemniscus 
superficialis,  leaves  in  two  strands  at  the 
upper  third  of  the  crus  cerebri,  joins  the 
fillet  and  descends  for  a  short  distance, 
reaching  a  level  corresponding  to  the  caudal 
limit  of  the  superior  colliculus  where  a 
portion  of  it  swings  dorsally  and  ends  in 
the  III  and  IV  cranial  nerve  nuclei, 
the  remainder  passing  downward  to  supply 
the  VI  cranial  nerves.  The  third  contingent, 
the  pes  lemniscus  profundus,  contains  the 
fibers  which  conduct  the  impulses  for  the 
oculo-gyric  and  cephalo-gyric  movements. 
This  bundle  leaves  the  cortico-nuclear 
tract  at  the  level  of  the  sulcus  between  the 
crus  cerebri  and  the  pons,  joins  the  mesial 
fillet,  descends  to  the  level  of  the  VI 
cranial  nerve  nucleus  where  a  bundle  of 
fibers  passes  dorsally  to  the  sixth  nucleus. 
The  remainder  carrying  cephalo-gyric 
movements  continues  to  descend  in  the 
fillet  and  eventually  supplies  the  cell 
groups  governing  the  lateral  movements 
of  the  head  and  neck,  in  large  part  the 
supply  of  the  sterno-cleido-mastoid  and 
the  trapezius  muscles. 

This,  in  general,  is  the  course  of  the 
oculo-gyric  fibers  from  the  cortex  to  the 
nuclei  of  the  III,  IV,  and  VI  cranial 
nerves.  The  maintenance  of  the  integrity 
of  the  conjugate  movements  of  the  eyes 
depends  upon  the  continued  normal  func- 
tion of  this  cortico-nuclear  pathway.  In 
addition  to  this,  the  coordinated  move- 
ments of  the  eyes  depend  upon  the  integ- 
rity of  the  nuclei  and  the  emergent  fibers 
of  the  III,  IV  and  VI  cranial  nerves  and 
to  a  number  of  other  additional  factors. 
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the  consideration  of  which  we  can  now 
discuss. 

The  three  oculo-motor  nuclei  are  brought 
into  intimate  relationship  by  a  strand  of 
coordinating  fibers  which  lies  in  the 
posterior  portion  of  the  tegmentum  of  the 
midbrain  and  pons  in  close  proximity  to 
the  nuclei  of  the  III,  IV  and  VI  cranial 
nerves.  This  bundle  is  called  the  posterior 
longitudinal  fasciculus  and  the  relationship 
between  these  three  nuclei  conditioned 
by  this  bundle  of  fibers  renders  possible 
the  coordinated  movements  of  the  two 
eyes.  The  aberrant  pyramidal  fibers  going 
to  the  VI  nerve  nucleus  and  the  nucleus 
itself  not  only  govern  the  external  rectus  of 
the  eye  on  the  same  side  of  the  body,  but 
have  almost  complete  control  of  the  inter- 
nal rectus  of  the  eye  on  the  opposite  side 
of  the  body. 

The  abducens  nucleus  has  been  called  the 
pace-maker  of  the  ocular  movements  and 
its  control  is  exerted  over  the  external 
rectus  of  the  opposite  side  by  decussating 
fibers  and  the  III  and  IV  nuclei  through 
the  posterior  longitudinal  fasciculus.  In 
addition,  we  find  fibers  reaching  the  VI 
nucleus  and  the  posterior  longitudinal 
fasciculus  from  the  deiteral  complex  of 
the  vestibular  nerve  which  exert  an  in- 
fluence upon  the  oculo-gyric  nuclei  and, 
through  them,  upon  the  conjugate  move- 
ments of  the  two  eyes. 

The  situation  of  lesions  which  may 
interfere  with  conjugate  movements  of 
the  eyes  may  be  catalogued  and  located  as 
follows : 

1.  The  Cerebral  Cortex — the  foot  of  the 
second  frontal  convolution. — A  lesion  in 
this  locality  or  in  the  immediately  sub- 
jacent white  matter  will  produce  disturb- 
ances in  the  oculo-  and  cephalo-gyric 
movements,  both  being  involved. 

2.  The  Internal  Capsule. — Here  the  lesion 
will  produce  disturbances  in  the  entire 
cortico-nuclear  group  of  fibers  and  dis- 
turbances would  be  noted  in  the  innerva- 
tion of  the  masticatory,  the  facial,  the 
pharyngeal,  laryngeal  and  the  lingual 
musculature.  In  all  probability  there  would 


be,  in  addition,  disturbances  of  the  pyram- 
idal tract  itself  with  the  signs  and  symp- 
toms of  a  hemiplegia  varying  in  intensity 
with  the  degree  of  disturbance  in  the  tract. 
3.  The  Hypothalamic  Region. — In  this 
locality  we  find  a  syndrome  which  has 
received  the  name  "vertical  paralysis  of 
gaze  "  from  the  fact  that  the  lesion  involves 


Fig.  I.  Course  of  the  Oculo-gyric  Contingents 
OF  the  Aberrant  Pyramidal  Tract  (after 
Dejerine). 


1.  Hypothalamic  Bundle. 

2.  Reticular  Formation. 

3.  Cortico-nuclear  Bundle. 

4.  Substantia  Nigra. 

5.  Pes  Lemniscus  Superfic. 

6.  Third  Nerve. 

7.  Pes  Lemniscus  Profun- 

dus. 

8.  Pontine  Nuclei. 

9.  Fifth  Nerve. 

10.  Pyramidal  Tract. 

1 1 .  Dorsal  Pontine  Fibers. 

12.  Ventral  Pontine  Fibers. 

13.  Si-xth  Nerve. 

14.  Seventh  Nerve. 


15.  Thalamus. 

16.  Mesial  Fillet. 

17.  Central  Gray. 

18.  Superior  Colliculus. 

19.  Third  Nerve  Nucleus. 

20.  Inferior  CoUiculus. 

21.  Posterior  Longitudinal 

Fasciculus. 

22.  Fourth  Nerve. 

23.  Fourth  Nerve  Nucleus. 

24.  Fifth  Nerve  Nucleus. 

25.  Reticular  Formation. 

26.  Sixth  Nerve  Nucleus. 

27.  Seventh  Nerve  Nu- 

cleus. 


the  aberrant  pyramidal  bundles  destined 
to  supply  the  III  cranial  nerve  nucleus. 
This  usually  manifests  itself  in  a  bilateral 
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paresis  or  paralysis  of  the  superior  and 
inferior  recti  muscles,  together  with  a 
disturbance  in  the  associated  movements 
of  the  superior  oblique  muscle,  producing 
an  inability  to  raise  or  lower  the  eyes, 
movements  to  the  right  or  left  remaining 
completely  free  from  disturbance. 

4.  The  Crural  and  Ponto-crural  Region. — 
In  this  region  we  may  find  an  involvement 
of  the  conjugate  movements  of  the  eyes 
to  one  or  the  other  side,  alone  or  in  combi- 
nation with  a  disturbance  in  movements 
of  the  head  and  neck.  In  the  former  case, 
the  pes  lemniscus  superficialis,  most  of 
whose  fibers  are  oculo-gyric,  is  disturbed; 
in  the  latter  case,  the  lesion  probably  af- 
fects the  pes  lemniscus  profundus,  part  of 
whose  fibers  are  oculo-gyric,  and  part 
cephalo-gyric.  In  either  case,  lateral  move- 
ments of  the  eyes  to  the  right  or  left  will 
be  affected  through  a  disturbance  of  the 
VI  cranial  nerve,  the  pace-maker.  A  lesion 
of  the  pes  lemniscus  superficialis  is  more 
apt  to  give  a  disturbance  of  the  conjugated 
lateral  movements  of  the  eyes  without 
other  disturbances,  whereas  a  lesion  of 
the  pes  lemniscus  profundus  must  anatom- 
ically occur  at  or  near  the  craral-pontine 
stolcus,  and  in  that  case  there  will  be 
present  symptoms  due  to  disturbance  in 
the  facial  nerve  which  lies  in  close  relation- 
ship. A  lesion  of  the  VI  nerve  nucleus 
itself  wUl  in  all  certainty  give  a  disturbed 
facial  innervation,  so  that  absence  of  a 
facial  paresis  or  paralysis  wiU  necessitate 
the  elimination  of  the  pes  lemniscus  pro- 
fundus or  the  VI  nerve  nucleus  itself  as 
the  locus  of  disturbance. 

These  distiirbances  of  conjugate  move- 
ments of  lateral  gaze  were  first  described 
by  Foville  and  they  bear  his  name,  the 
syndromes  of  Foville. 

5.  The  Posterior  Longitudinal  Fasciculus. 
— A  lesion  of  this  connecting  pathway  be- 
tween the  oculo-motor  nuclei  will  give  dis- 
ttu-bances  in  lateral  gaze,  but  in  this  case 
also  the  contiguity  of  the  facial  nerve  in 
its  internal  course  will  supply  a  localizing 
means  of  diagnosis.  Failure  to  find  dis- 
turbance in  the  facial  nerve  will  render 


improbable  a  lesion  in  the  posterior  longi- 
tudinal fasciculus. 

6.  The  Deitero-oculo-motor  Connection. — 
Interference  with  this  connection  will 
produce  disturbances  in  lateral  gaze  but 
they  will  be  associated  with  other  equili- 
bratory  phenomena  and  nystagmus. 

Disturbances  in  the  oculo-g}^ric  pathway 
between  the  thalamus  and  the  pons  will 
usuall}^  be  associated  with  disturbances  in 
sensation,  on  account  of  the  anatomical 
relationship  between  the  oculo-gyric  fibers 
and  the  median  fillet,  the  thalamo-medul- 
lary  link  in  the  great  sensory  pathway  from 
the  periphery  to  the  post-central  convolu- 
tion. 

As  Head  has  pointed  out  of  late,  a 
gradual  rearrangement  of  the  fibers  of 
the  median  fillet  takes  place  between  the 
medullary  nuclei  of  Goll  and  Burdach 
and  the  nuclei  of  the  thalamus,  whereby 
a  change  in  the  integration  of  sensation 
occurs — the  discriminative  judgment  com- 
ponents tending  to  be  collected  together, 
and  the  effective  components  drawing 
closer  to  each  other.  This  becomes  more 
and  more  complete  the  nearer  we  approach 
the  thalamus,  and  becomes  complete  in 
the  final  rearrangement  in  the  thalamic 
nuclei  from  which  the  fibers  pass  to  the 
cortex. 

Motor  disturbances  are  not  of  marked 
degree  unless  the  lesion  is  a  wide-spread 
one,  for  both  the  pyramidal  and  the  extra- 
pyramidal systems  are  located  at  some 
distance  from  the  fillet  and  its  contained 
descending  cortico-nuclear  fibers. 

I.  Lesions  Affecting  Voluntary  Mo- 
tor Control. 

I .  //  the  lesion  is  irritative: 

(a)  If  the  location  is  supranuclear  in 
position,  the  eyes  will  be  drawn 
away  from  the  side  of  the  lesion. 

{b)  If  the  location  is  nuclear  or  in- 
franuclear,  the  opposite  will  be 
the  case  and  the  eyes  will  be 
directed  toward  the  side  of  the 
lesion. 
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2.  If  the  lesion  is  paralytic: 

(a)  If  the  location  is  supranuclear  in 
position,  the  eyes  will  be  drawn 
toward  the  side  of  the  lesion 
through  the  unopposed  action  of 
the  antagonists  of  the  paralyzed 
muscles. 

{b)  If  the  location  is  nuclear  or  in- 
f ranuclear,  the  eyes  will  be  directed 
away  from  the  side  of  the  lesion 
through  the  same  mechanism. 

II.  Lesions  Affecting  the  Stabiliz- 
ing Control  through  an  interference 
with  the  vestibular  oculo-gyric  pathway 
on  one  side  of  the  pons  will  produce  an 
involvement  of  the  eye  movements  on 
that  side  associated  with  nystagmus. 

(a)  An  irritative  lesion  will  produce  a 

deviation  toward  the  side  of  the 

lesion. 
{b)  A  paralytic  lesion  will  produce  a 

deviation  away  from  the  side  of 

the  lesion. 

III.  Lesions  Affecting  the  Inter- 
segmental Association  Control  through 
the  posterior  longitudinal  fasciculus  will 
serve  in  the  main  to  destroy  the  conjugated 
movements  of  the  eyes  without  producing 
any  definite  conjugate  deviation.  If  the 
connecting  link  between  the  abducens 
and  the  oculomotorius  nuclei  be  destroyed, 
we  would  then  find  a  dissociation  in 
the  coordinated  movements  of  the  eyes; 
impulses  which  would  previously  have  pro- 
duced a  conjugate  movement  to  the  right, 
for  example,  will  still  produce  a  move- 
ment of  the  right  eye  to  the  right,  but  the 
left  eye  will  fail  to  move  to  the  right  also 
through  a  failure  of  contraction  of  the 
internal  rectus  muscle  of  the  other  eye. 


F.  B.,  age  thirty-three,  single,  Italian, 
barber,  came  to  the  Vanderbilt  Clinic 
and  examination  was  made  on  April  9, 
1919. 


Previous  History. — His  habits  are  good; 
he  does  not  use  alcohol  or  drugs  of  any 
kind.  His  appetite  is  good  and  he  is  gaining 
in  weight.  He  has  never  had  any  head 
injuries.  In  1903  he  fractured  his  right  leg 
below  the  knee  and  in  19 14  he  had  an 
operation  for  hernia.  He  has  had  gonorrhea 
many  times,  is  subject  to  colds,  but  he  has 
not  suffered  from  any  other  illnesses. 

Family  History  is  negative. 

Present  Illness. — The  onset  of  his  illness 
has  been  gradual.  Three  or  four  months 
ago,  he  noticed  that  the  sensation  of  the 
fingers  of  the  right  hand  was  disturbed; 
the  hand  felt  as  if  he  were  wearing  a  glove. 
This  condition  improved  somewhat  when 
he  stopped  work,  but  of  late  it  has  returned 
and  become  worse.  He  thinks  that  the 
power  of  the  right  side  is  just  about  as 
good  as  it  was  formerly  but  he  complains 
of  general  weakness.  He  states  also  that 
there  is  a  constant  ringing  in  the  right  ear. 
There  is  no  trouble  with  the  left  arm  and 
leg.  He  volunteers  the  information  that 
he  has  lost  the  ability  to  recognize  objects 
by  palpation;  he  is  aware  of  the  fact  that 
there  is  something  in  his  hand  but  he  has 
no  idea  of  the  nature  of  the  object.  He 
does  not  know  whether  his  ability  to  recog- 
nize pain  and  temperature  has  been  im- 
paired. There  has  not  been  any  form  of 
tremor  or  twitching  on  the  right  side. 
One  month  ago,  he  noticed  that  he  saw 
double  and  at  that  time  the  right  eye 
was  drawn  over  toward  the  right;  about 
one  week  later,  the  left  eye  became  affected, 
also  turning  toward  the  right.  He  took  some 
medicine  and  for  about  two  weeks  after 
this,  he  had  some  trouble  in  speaking, 
which  has  since  cleared  up.  There  is  no 
disturbance  in  vision  except  that  incident 
to  the  deviation  of  the  eyes  to  the  right 
side.  He  complains  of  dizziness  but  has 
no  headache.  There  have  been  no  attacks 
of  falling  and  no  convulsions.  He  had  a 
heavy  cold  in  January,  was  sick  in  bed  with 
a  fever,  but  did  not  have  a  phj^sician.  His 
condition  is  gradually  improving. 
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EXAMINATION 

Voluntary  Motor  System.  Abnormal 
Attitudes. — He  sits  with  his  head  turned 
toward  the  left  and  his  eyes  turned  into 
the  right  canthi,  more  or  less  fixed. 

Gait. — He  is  weak  and  unsteady  when 
walking  on  a  line,  on  his  toes  or  heels. 
Foumier's  tests  are  positive — walking  is 
more  difficult  when  he  closes  liis  eyes. 

Coordination.  Equilibratory. — This  is 
normal  when  standing  on  the  left  leg  but 
difficult  when  standing  on  the  right  leg, 
especiallj'  when  the  eyes  are  closed. 

Non-equilibratory. — There  is  some  ataxia 
and  tremor  of  the  intention  type,  more 
marked  in  the  right  arm.  The  finger-nose 
and  finger-finger  tests  are  done  with  much 
difficulty,  not  perfectly  performed  by  the 
left  arm.  There  is  no  definite  past-pointing. 
The  test  to  bring  the  toe  to  an  object 
above  the  recumbent  position  is  well 
done  with  the  left  foot  but  is  difficult  with 
the  right.  The  heel-knee  test  is  better 
performed  with  the  left  than  with  the  right 
foot.  There  is  no  dysmetria  and  no  adia- 
dochokinesis. 

Skilled  Acts. — He  has  some  difficulty  in 
snapping  the  fingers  and  in  approximating 
the  thumb  and  fingers.  Even  with  the  left 
hand  this  is  not  done  perfectly  with  the 
eyes  shut.  A  specimen  of  his  handwriting 
shows  ataxia  and  awkwardness.  The  speech 
is  normal. 

Abnormal  Involuntary  Movements.  — 
There  are  no  abnormal  involuntary  move- 
ments except  for  the  sUght  tremor  men- 
tioned above. 

Reflexes. — 

Deep  Right  Left 

Jaw  2  2 

Pectoral  i  pi.  i  pi. 

Biceps  1-2  1-2 

Triceps  i— 2  1-2 

Radial  1-2  1-2 

Ulnar  I  pi.  i  pi. 

Wrist  I  pi.  I  pi. 

Suprapatellar  1-2  o-i 

Patellar  2-3  2 

Achilles  2  2 


Deep  Right  Left 

Dorso-cuboidal  o  o 

Periosteal  imcrossed       o-i  o 

Periosteal  crossed,  R.  to  L.  o  L.  to  R.  o-i 
No    crossed    patellar;     adductor    R-L. ; 
slight  L-R. 


Superficial 
Ciliospinal 
Supra-imibilical 
Suprapubic 
Upper  lat.  abdom. 
Lower  lat.  abdom. 
Cremasteric. 
Plantar  flexion 
Babinski 
Chaddock 
Oppenlieim 
Gordon 
Schafer 


Right  Left 

pr.  pr. 

0  o 
very  si.  very  si. 

O-I  0-? 

very  si.  Incon. 

pr.  Incon. 

1  2 
I  o 
o  o 
o  o 
o  o 
o  o 


Muscle  Strength.  —  The  right  leg  is 
slightly  less  strong  than  the  left,  but 
this  is  attributed  to  injury  in  youth. 

Unopposed  and  opposed  movements  are 
normal  except  for  the  weakness  noted 
above  and  a  slight  weakness  in  abduction  of 
the  right  hand  and  pronation  of  the  left 
arm. 

Muscle  Status. — The  volume  and  contour 
of  the  muscles  are  normal  except  in  the 
two  lower  extremities;  the  right  leg  in 
the  midcalf  region  is  27  cm.  and  the  left 
leg  in  the  same  region  is  29  cm.  The  tone 
of  the  muscles  is  equal  in  the  upper  and 
lower  extremities. 

There  are  no  abnormal  associated  move- 
ments. 

General  Sensory.  Touch  is  less  acute 
over  the  entire  right  side,  especially  in  the 
distal  parts.  Touch  localization  is  about 
normal  except  on  the  lower  extremity 
where  power  to  localize  is  not  so  good. 
Touch  Discrimination. — Two  points  are 
not  recognized  as  such  although  separated 
more  than  twice  as  far  on  the  right  as  on 
the  left. 

Pain  is  diminished  over  the  entire  right 
side. 

Temperature. — Cold  and  warm  are  al- 
ways distinguished  as  such  but  sensation 
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is  not  so  acute  on  the  right  as  on  the  left 
side,  and  more  so  in  the  leg. 

Vibratory  sensation  is  slightly  reduced 
in  the  right  upper  and  lower  extremities. 

Pressure  sensation  is  unchanged. 

Muscle-tendon  sense  is  subjectively  less 
marked  on  the  right  side,  especially  in 
the  right  toe. 

Stereognostic  sense  is  almost  completely 
lostinthe  right  hand,  perfect  in  the  left  hand. 

Barognostic  sense  is  absent  for  moderate 
differences. 

Cranial  Nerves.  Olfactory  Nerve  and 
Nose. — Normal . 

Optic,  Oculomotor,  Trochlear  and  Abdii- 
cens  Nerves  and  Optic  Apparatus. — Vision: 
acuity  is  normal;  the  fields  are  normal. 
The  fundi  show  no  pallor  of  the  discs ;  the 
vessels  and  media  are  normal.  The  pupils 
are  slightly  irregular  in  shape,  central  in 
position,  the  right  being  3  millimeters 
and  the  left  4  millimeters  in  diameter. 
There  is  a  slight  hippus.  Their  reaction  to 
light  direct  and  consensual  and  converg- 
ence are  normal.  There  is  no  Argyll-Robert- 
son pupil.  The  eyes  show  a  conjugate 
deviation  to  the  right.  The  movements  of 
the  eyes  are  fair  upward,  none  inward,  very 
slight  downward  and  outward,  to  the  right 
good,  to  the  left  both  poor  R/L.  There  are 
slight  nystagmoid  movements  in  all  direc- 
tions. Accommodation  is  good. 

Acoustic  Nerve  and  Ear. — Subjective 
noises  in  the  right  ear;  objective  acuity 
about  equal  in  both  ears.  Rinne  A/B,  B 
referred  to  R. 

Trigeminus  Nerve  and  Month. — Motor 
movements  to  the  right  are  poor ;  he  bites 
hard  on  the  right  and  left  but  the  patient 
says  he  can  bite  better  with  the  left  side. 
Conjunctival  reflex  is  normal.  There  are 
no  abnormalities  of  the  mouth. 

Facial  Nerve  and  Face  are  normal. 

Glossopharyngeus  and  Vagus  Nerves, 
Pharynx  and  Larynx  are  normal  in  all 
respects. 

Hypoglossus  Nerve  and  Tongue. — He  can- 
not move  the  tongue  quite  as  well  as  for- 
merly. 


Systemic. — The  skin  is  scaly  and  rough. 
He  has  a  left  inguinal  hernia.  No  glands 
are  felt.  His  pulse  is  80,  full  and  regular, 
his  blood  pressure  is  114  systolic  and  70 
diastolic.  The  heart  sounds  and  outline 
are  normal.  His  respiration  is  normal, 
gastro-intestinal  system  is  normal,  genito- 
urinary system  is  normal,  and  skeletal 
system  is  normal. 

LABORATORY  EXAMINATION 

The  Wassermann  reaction  in  both  the 
blood  and  spinal  fluid  is  negative.  There 
are  3  lymphocytes  to  the  cubic  millimeter 
of  the  spinal  fluid.  The  Noguchi-butyric 
acid  reaction  shows  a  three  plus  reading. 
The  colloidal  gold  curve  is  11 221 00000. 

April  II.  The  patient  was  seen  by  Dr. 
Strong  who  found  an  incomplete  ophthal- 
moplegia, there  being  a  beginning  restora- 
tion of  movement  upward  and  downward. 
It  was  also  found  that  if  the  patient  fixed 
his  gaze  on  an  object  and  the  head 
was  rotated  away  from  the  object,  the  eyes 
would  move  somewhat  toward  the  left, 
although  there  was  no  voluntary  ability  to 
turn  the  eyes  toward  the  left.  The  sen- 
sory findings  were  unchanged. 

April  14.  Still  further  improvement  in 
the  eye  movements.  With  rotation  of  the 
head,  the  eyes  will  now  move  to  a  point 
slightly  beyond  the  mid-line  toward  the 
left.  There  are  no  sensory  changes.  The 
patient  feels  much  better. 

April  15.  The  eyes  can  now  be  made  to 
move  almost  into  the  left  canthi  by  moving 
the  head.  No  sensory  changes. 

DISCUSSION  OF  THE  CASE 

The  slight  involvement  of'  the  right 
motor  system  and  the  distinct  impairment 
of  the  right  sensory  system  will  localize 
the  lesion  on  the  left  side  of  the  brain  since 
both  motor  and  sensory  distribution  is  of 
hemisomatic  type  and  such  lesions  are 
almost  invariably  located  above  the  motor 
and  sensory  decussations.  Having  located 
the  side  of  the  lesion,  it  now  remains  to 
determine  its  level.  Since  the  disturbance 
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is  hemisomatic,  the  level  will  be  above  the 
medullary  region.  The  sensory  changes 
will  now  serve  to  help  us  to  a  certain  ex- 
tent. The  disturbance  of  sensation  is 
confined  in  great  part  to  the  discriminative 
forms  of  sensation,  those  types  of  sensation 
which  lead  us  directly  toward  judgment. 
This  guide  will  lead  us  to  place  the  lesion 
as  high  in  the  central  nervous  system  as  is 
compatible  with  our  other  findings.  As 
Head  of  England  has  pointed  out,  these 
sensory  disturbances  are  of  the  cortical, 
thalamic  or  hypothalamic  type,  for  as  the 
median  fillet  approaches  its  relay  point 
in  the  thalamus,  those  fibers  which  carry 
the  purely  affective  types  of  sensation 
begin  to  draw  apart  from  the  fibers  which 
carry  the  discriminative  types  of  sensation 
and  small  lesions  will  tend  to  affect  one 
or  the  other  but  not  both  sets  of  fibers. 
This  would  lead  us  to  place  the  lesion  as 
near  the  thalamic  region  as  possible. 

The  involvement  of  gaze  can  now  occupy 
our  attention.  A  consideration  of  this 
feature  of  the  case  will  indicate  a  lesion  of 
the  cortico-nuclear  path  from  the  cortex 
to  the  nuclei  of  the  oculomotor  nerves. 
We  can  immediately  eliminate  the  lower 
Foville  syndrome,  that  of  the  pons,  on 
account  of  the  fact  that  the  lesion  does  not 
affect  the  VII  cranial  nerve,  for  it  is  in,- 
conceivable  that  a  lesion,  no  matter  how 
exact,  could  involve  the  nucleus  of  the  VI 
cranial  nerve  without  a  simultaneous  in- 
volvement of  the  VII  nerve.  The  character 
of  the  sensory  changes  would  also  indicate 
a  lesion  higher  in  location  than  the  pontine 
region.  This,  then,  will  throw  the  lesion 
back  on  the  supranuclear  course  of  the 
oculo-gyric  fibers  passing  to  the  VI  cranial 
nerve.  The  absence  of  any  involvement  of 
the  cephalo-gyric  fibers  will  eliminate  the 
cortex  and  centrum  ovale  as  well  as  the  pes 
lemniscus  profundus.  The  fact  that  lateral 
gaze  is  involved  places  the  lesion  below  the 
hypothalamic  aberrant  pyramidal  con- 
tingent. By  this  process  of  elimination,  we 
have  arrived  at  an  area  stretching  from 
the  upper  border  of  the  superior  colliculus 
above  to  the  inferior  colliculus  below  and  in 


this  region  we  find  the  pes  lemniscus  super- 
ficialis  passing  downward  within  the  me- 
dian fillet,  in  which  the  process  of  rear- 
rangement into  judgment  faculties  is  tak- 
ing place.  The  sensory  disturbance  defi- 
nitely places  the  lesion  on  the  left  side, 
and  since  the  eyes  are  turned  to  the  right, 
the  lesion  must  be  an  irritative  one  which 
is  involving  the  oculo-gyric  fibers  destined 
for  the  right  external  rectus  and  the  left 
internal  rectus. 

Considerable  discussion  has  been  aroused 
by  the  fact  that  although  the  patient  was 
unable  voluntarily  to  bring  the  eyes 
beyond  the  mid-line  toward  the  left,  yet 
when  his  gaze  was  fixed  upon  an  object  and 
the  head  rotated  toward  the  right  the  eyes 
swung  toward  the  left  and  passed  almost 
into  the  left  canthi.  This  fact  has  been 
noted  by  previous  investigators  and  has 
been  promulgated  as  evidence  that  the 
lesion  in  such  cases  was  supranuclear  in 
character  and  location,  which  would  accord 
well  with  our  conclusions.  The  exact 
mechanism  is,  however,  obscure  and  it  is 
at  least  susceptible  of  explanation  on  other 
grounds.  If  we  analyze  our  voluntary 
ocular  movements,  we  can  quickly  con- 
clude that  these  movements  depend  upon 
other  impulses  than  sight;  if  at  command 
we  move  our  eyes  to  the  right  or  left,  it 
is  not  because  we  have  seen  something 
to  the  right  or  left  but  because  we  wish 
to  see  something  in  either  of  those  direc- 
tions;  likewise  auditory,  tactile  and  olfac- 
tory stimuli  lead  us  to  try  to  bring  the 
source  of  the  stimulation  into  the  field  of 
macular  vision.  In,  this  present  case,  how- 
ever, we  have  to  begin  with  a  stimulated 
calcarine  visual  cortex  which  perceives  the 
source  of  the  stimulation  in  the  center  of 
the  field  of  vision.  Now  as  the  head  is 
rotated  away  from  the  object,  the  point 
of  stimulation  would  tend  to  pass  out  of 
the  line  of  visual  fixation.  This  is  contrary 
to  ordinary  experience,  for  once  the  atten- 
tion is  directed  toward  some  object,  the 
tendency  is  to  retain  the  object  in  the  plane 
of  visual  fixation.  Anyone  can  subjectively 
test  this  by  staring  at  a  moving  object 
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and  the  eyes  will  be  found  to  follow  this 
object  without  any  voluntary  effort.  This, 
perhaps,  may  predicate  other  pathways 
than  the  ordinary  one  of  voluntary  control 
of  the  movements  of  the  eyes,  which  may 
arise  in  the  calcarine  cortex  and  pass  out 
in  the  occipital  projection  system,  becom- 
ing linked  up  in  the  stem  with  the  oculo- 
motor nuclei.  We  can  adduce  no  definite 
anatomical  proof  of  the  latter  part  of  this 
contention,  but  it  is  at  least  worthy  of 
consideration  at  this  time. 

A  third  element  which  can  be  considered 
now  is  the  pupillary  change.  It  is  question- 
able whether  this  is  of  importance,  but 
we  may  attempt  to  bring  it  into  agreement 
with  our  other  findings.  In  the  midbrain 
at  the  level  of  the  oculomotor  nucleus,  we 
find  the  emergent  fibers  of  the  III  cranial 
nerve  sweeping  around  ventrally  through 
the  red  nucleus  and  passing  through  the 
mesial  portion  of  the  mesial  fillet  to  gain 
their  point  of  emergence  from  the  brain 
stem,  the  sulcus  oculomotorius  on  the 
mesial  aspect  of  the  crus  cerebri.  As  they 
pass  through  the  mesial  portion  of  the  fillet, 
they  come  into  relation  with  that  portion 
of  the  fillet  which  is  furthest  removed 
from  the  affective  elements  of  the  fillet, 
the  spino-thalamic  tract  which  has  been 
caught  on  the  lateral  horn  of  the  fillet 
lower  down  and  which  has  been  progres- 
sively shifted  laterally  by  the  migration  of 
the  fillet.  In  this  region  are  also  situated 
the  aberrant  pyramidal  fibers  destined  for 
the  right  abducens  nucleus. 

Thus,  although  we  have  been  forced  to 
make  certain  allowances  in  the  explana- 
tion of  the  symptoms  exhibited  in  the 
case,  we  are  drawn  to  the  conclusion 
that  the  patient  has  suffered  from  a  more 
or  less  evanescent  and  temporary  lesion, 
probably  vascular  in  character,  which 
has  affected  the  brain  stem  in  the  ventral 
tegmental  region  of  the  midbrain,  pro- 
ducing a  partial  interruption  in  the  judg- 


ment or  discriminative  types  of  sensa- 
tion, an  irritation  of  the  dextro-gyric 
aberrant  pyramidal  tract,  and  involving 
to  a  very  limited  degree  the  emergent 
fibers  of  the  III  cranial  nerve  sufficiently 
to  produce  demonstrable  changes  in  the 
innervation  of  the  sphincter  iridis  muscle. 
The  predominating  conjugate  deviation 
may  be  sufficient  to  obscure  other  partial 
disturbances  of  the  left  oculomotorius 
nerve.  The  rapid  amelioration  of  the 
symptoms  during  the  week  of  observation 
will  also  tend  to  confirm  this  diagnosis. 

The  clinical  diagnosis  is  as  follows: 
Right  astereognosis  with  conjugate  devia- 
tion of  the  eyes  to  the  right. 

The  anatomical  diagnosis  is  as  follows: 
A  lesion  involving  the  mesial  fillet  in  its 
internal  portion,  together  with  the  pes 
lemniscus  superficialis  contained  within 
the  fillet  and  the  emergent  fibers  of  the 
oculomotor  nerve  of  the  left  side  as  it  passes 
through  this  part  of  the  mesial  fillet. 

The  pathological  diagnosis  is  as  follows: 
A  probable  vascular  accident,  either  throm- 
botic or  hemorrhagic  in  character,  which 
is  in  course  of  resolution. 

In  view  of  the  foregoing  facts,  it  has 
seemed  an  open  question  whether  the 
etiological  factor  in  this  condition-  was 
epidemic  encephalitis.  The  prevalence  of 
midbrain  lesions  as  demonstrated  at 
autopsy  in  this  disease,  the  absence  of 
evidence  of  syphilitic  infections  in  this 
case,  the  evanescent  character  of  the 
clinical  picture  and  the  presence  of  an 
epidemic  of  the  disease  at  the  time  of 
onset,  would  perhaps  lead  us  to  make  a 
diagnosis  of  epidemic  encephalitis.  The 
character  of  the  spinal  fluid  might  be  that 
characterizing  epidemic  encephalitis  after 
the  acute  period  had  subsided. 

We  take  this  opportunity  of  expressing 
our  appreciation  to  Professor  Arnold  H. 
Knapp  for  having  referred  the  present 
case  to  us  for  study  and  publication. 
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The  findings  in  this  case  of  epidemic 
encephahtis  are  recorded  in  detail,  as  they 
point  to  an  involvement  of  the  optic 
thalamus  and  are  of  interest  because  of 
the  clinical  infrequency  of  lesions  in  this 
area.    The    photographs    were    taken    to 


illustrate  the  general  position  of  the 
patient  in  bed  and  also  to  illustrate,  as 
well  as  possible  by  a  series  of  pictures, 
the  positions  and  expressions  in  the  various 
phases  of  his  constant  movement. 

The  symptoms  produced  by  lesions  of 


A  Series  of  Photographs  Illustrating  the  Progressive  Phases  of  Movement 
AND  Facial  Expression  through  which  the  Patient  is  Constantly  Passing. 
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the  optic  thalamus  were  first  adequately 
described  by  Dejerine,  and  later  more 
fully  elaborated  by  Rousse.  Only  a  limited 
number  of  cases  exhibiting  the  thalamic 
syndrome  have  been  reported  in  the  litera- 
ture, and  but  few  of  them  show  clearly 
the  signs  which  are  supposed  to  be  charac- 
teristic. The  findings  in  the  case  about  to 
be  described  are  not  entirely  thalamic, 
but  the  predominating  features  are  prob- 
ably explained  on  this  anatomic  basis. 

Patient:  J.  W.  W.,  born  in  Scotland. 
Aged  forty-three,  married.  Occupation: 
Electrical  engineer. 

History.  Chief  Complaint. — Trembling 
of  the  limbs  and  continuous  sleeping  for 
three:  and  a  half  months. 

Family  History. — Mother  living,  but 
of  feeble  health,  aged  eighty.  Father  died 
at  the  age  of  fifty  from  cancer  of  the  rec- 
tum. Four  brothers  and  five  sisters  all 
living  and  well.  No  history  of  tuberculosis 
or  other  chronic  diseases  in  the  family. 

Past  History. — Patient  has  always  been 
weU.  He  is  subject  to  headaches,  never 
very  severe.  He  has  had  no  gastrointestinal 
disturbances.  He  denies  venereal  diseases 
by  name  and  symptom.  Last  October  he 
had  influenza,  but  made  a  good  recovery. 
He  has  always  been  active  and  of  a  rather 
nervous  temperament.  He  does  not  remem- 
ber any  acute  infectious  diseases  in  child- 
hood. 

Personal  History. — Patient  is  an  elec- 
trician and  inventor.  He  is  married;  his 
wife  is  living  and  well.  He  had  two  children ; 
one  died  through  instrumental  labor.  His 
wife  had  one  abortion  during  an  attack 
of  pneumonia.  He  eats  his  meals  regularly, 
but  sleeps  very  irregularly,  often  sleeping 
but  a  few  hours  at  night,  as  he  is  in  the 
habit  of  working  late  over  inventions.  He 
denies  the  use  of  alcoholic  stimulants. 
He  smokes  about  six  pipes  of  tobacco  a 
day.  He  has  never  used  any  drugs. 

Present  Illness. — Three  and  a  half  months 
ago  he  began  to  be  very  nervous  and  irri- 
table. At  the  same  time  he  developed  a 
tremor  of  his  hands.  His  ears  pained  him 


for  a  week;  this  was  followed  by  severe 
headache  lasting  two  or  three  days.  He 
stopped  work  and  his  physician  ordered 
him  to  go  to  bed.  The  first  night  he  could 
not  sleep.  The  next  night  he  fell  asleep 
and  for  three  weeks  he  slept  almost  all  the 
time.  It  was  possible  to  arouse  him  enough 
to  take  food,  but  he  would  frequently 
fall  asleep  while  taking  it  or  while  being 
bathed.  For  the  first  two  weeks  he  talked 
continuously  during  his  sleep.  When 
aroused  he  seemed  rational,  but  his-,  talk 
during  his  sleep  was  entirely  irrational. 
After  the  first  week,  when  aroused,  he 
was  frequently  irrational.  During  the 
weeks  he  was  sleeping  he  had  a  constant 
fever,  at  times  as  high  as  104°.  He  had  no 
vomiting  or  convulsions.  His  neck  was 
not  stiff.  He  had  no  paralyses  of  any 
muscles.  After  a  time  he  gradually  grew 
better,  got  up  and  seemed  fairly  well. 
He  was  not  nervous  or  irritable,  but  some- 
what indifferent  to  what  was  going  on 
about  him. 

Two  weeks  ago  his  left  arm  began  to 
twitch,  with  no  particular  movement, 
but  flexion  of  the  forearm  was  more  fre- 
quent than  any  other.  A  few  days  later 
he  began  to  have  irregular  movements  of 
his  head.  At  this  time  his  left  leg  seemed 
weak.  He  could  lift  it  but  dragged  it  in 
walking.  Soon  the  left  leg  also  began  the 
same  irregular  involuntary  movements  as 
in  the  arm  and  head.  About  this  time 
the  left  upper  eyelid  drooped  and  he  was 
unable  to  lift  it.  During  the  last  four  or 
five  days  the  right  eyelid  has  become  the 
same  as  the  left.  There  have  never  been 
any  convulsive  movements  in  the  right 
arm  or  leg,  while  the  movements  of  the 
left  side  have  steadily  grown  worse;  that 
is,  they  are  almost  constantly  present 
when  he  is  awake,  but  are  made  worse 
by  excitement,  and  at  some  times  of  the 
day  they  seem  worse  than  at  others.  His 
speech  was  normal  until  three  weeks  ago 
when  a  slight  "slur"  was  noted.  During 
the  last  few  days  he  feels  that  his  speech 
is  more  involved,  but  it  seems  to  him  to 
be  more  as  though  he  did  not  have  the 
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strength  to  talk.  At  times  during  the  last 
two  weeks  he  has  been  irrational  and  seems 
to  be  steadily  growing  more  stuporous. 
He  has  had  no  incontinence  of  urine  or 
feces.  His  appetite  seems  good. 

Two  weeks  before  admission  he  had  an 
eruption  around  the  waist  line  which  he 
calls  "hives."  The  eruption  appeared  in 
streaks  and  was  accompanied  by  itching. 
It  disappeared  in  a  few  days. 

GENERAL    PHYSICAL    EXAMINATION 

General  Appearance. — A  middle-aged 
man,  well  developed  and  nourished,  lying 
dorsally  in  bed  with  his  eyes  closed.  He  does 
not  appear  to  be  in  pain.  At  frequent  inter- 
vals there  is  a  spasmodic  movement  of  the 
left  arm,  head  and  left  leg.  The  left  fore- 
arm is  flexed  on  the  arm.  The  left  hand  is 
tightly  closed.  His  speech  is  rather  indis- 
tinct. His  mouth  appears  drawn  to  the 
left  when  smiling. 

Head  is  well  shaped.  There  are  no  tender 
areas  over  the  skull,  mastoid  or  sinuses. 
The  neck  is  not  stiff.  The  eyes  are  both 
closed;  the  patient  is  unable  to  open  the 
left  eye  but  can  raise  the  right  lid  about 
half  way.  The  pupils  are  slightly  dilated, 
clear  and  regular.  They  react  very  slug- 
gishly to  light.  There  is  a  marked  nystag- 
mus to  the  left.  The  fundi  appear  normal. 
The  nose  is  negative  to  external  examina- 
tion; there  is  no  discharge.  The  ears  are 
negative;  the  ear  drums  appear  normal. 
Mouth:  The  lips  are  not  cyanotic.  The 
tongue  is  heavily  coated.  The  teeth  in 
the  upper  jaw  are  false;  in  the  lower  jaw 
they  are  poor.  There  is  a  moderate  pyor- 
rhea. Throat.  The  tonsils  are  not  enlarged 
or  inflamed. 

Thorax  is  well  developed;  expansion  is 
equal  on  the  two  sides  and  symmetrical. 

Skin. — The  axillary  region  of  the  left 
side  seems  more  wrinkled  and  lax  than  on 
the  right. 

Lungs. — Resonance  is  normal  through- 
out; there  is  no  alteration  in  breath  or 
voice  sounds.  No  rales  are  heard. 

Heart. — The  apex  is  not  seen  or  definitely 


felt.  The  heart  outline  is  normal,  the  left 
limit  of  dullness  being  10  cm.  to  the  left 
of  the  mid-line  in  the  fifth  interspace. 
There  are  no  murmurs.  The  action  is 
regular.  Rate  100.  The  pulse  is  of  good 
quality.  Blood  pressure  114-75. 

Abdomen. — There  are  no  areas  of  tender- 
ness. The  liver  dullness  extends  from  the 
fourth  interspace  to  the  costal  margin. 
The  liver  edge  is  just  palpable.  The  whole 
abdomen  is  held  rather  rigidly,  but  there 
is  no  localized  muscular  spasm. 

External  Genitalia  appear  normal. 

Superficial  Lymph  Nodes  are  not  patho- 
logically enlarged. 

Extremities. — The  left  arm  is  held  rather 
spastically  flexed  at  the  elbow.  The  left 
leg  is  slightly  spastic.  There  is  tenderness 
on  deep  pressure  over  the  muscles  of  the 
left  calf  and  the  left  forearm.  There  is 
some  hyperesthesia  over  the  left  forearm. 


Fig.  I.  Gener.vl  Position  Usually  Assl'med.  Head 
Thrown  Back  and  Inclined  to  the  Left.  Left 
Arm  Flexed  .and  Left  Hand  Closed.  Permanent 
Dorsal  Flexion  of  the  Toes  on  the  Right  Side. 


LABORATORY  EXAMINATIONS 

4/16/19.  Blood  Examination: 

Red  blood  cells  6,360,000 

Hemoglobin  70% 

White  blood  cells  15,800 

Polymorphonuclear  leucocytes  86% 

Large  lymphocytes  6% 

Small  lymphocytes  ■  6% 

Transitionals  I  % 

Eosinophiles  I  % 

4/17/19.  Blood  Wassermann: 

Alcohol  antigen  Negative 

Cholesterin  antigen  Negative 

4/1 7/19.  Blood  Culture: 

No  growth 
4/17/19-  Spinal  Fluid: 
Amount  15  c.c. 

Appearance       Clear,  colorless 
Pressure  Normal 

Globulin  Trace 

Lymphocytes.  260  (The  intern  who  made  this  count 
does  not  believe  it  is  correct) 
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Culture  Negative 

Wassermann       2  c.c.        I  c.c.       0.6  c.c.      0.2  c.c. 
Alcohol  Negative  Negative  Negative  Negative 

Cholesterin   Negative  Negative  Negative  Negative 

4/21/19.  Blood  Examination: 

White  blood  cells  13,200 

Polymorphonuclear  leucocytes  84% 

Large  lymphocytes  7% 

Small  lymphocytes  18% 

Transitionals  i  % 

4/21/19.  Spinal  Fluid: 

Pressure  Apparently  decreased 

Amount  10  c.c. 

Appearance  Slightly  blood  tinged 

Globulin  Present 

Cell  count  23  lymphocytes 

Colloidal  gold  curve    1,2,  2,3,4,3,  2,  1,0,0 

4/22/19.   Urine  Examination: 

Specific  gravity  i  .029 

Reaction  Acid 

Color  Dark  amber 

Turbidity  None 

Precipitate  Slight  flocculent 

Albumin  None 

Glucose  None 

Microscopical  examination  Many   amor- 
phous urates 

5/5/19.  Blood  Examination: 

White  blood  cells  14,600 

Polymorphonuclear  leucocytes  73  % 

Large  lymphocytes  9% 

Small  lymphocytes  17% 

Transitionals  1  % 


NEUROLOGICAL  EXAMINATION  4/ 1 6/ 1 9 

Voluntary  Motor  System.  Attitudes. 
— The  patient  is  lying  dorsally  in  bed; 
his  head  is  thrown  back  and  inclined  to  the 
left.  Both  eyes  are  closed;  the  left  one 
appears  more  tightly  shut  than  the  right. 
His  mouth  is  drawn  over  to  the  left  side. 
The  head  is  not  held  still  but  is  rotated 
from  side  to  side  as  though  he  were  trying 
to  bore  a  hole  in  the  pillow.  His  left  arm 
is  flexed  at  the  elbow  and  the  fist  is  firmly 
clenched.  This  arm  is  constantly  moved 
about,  but  the  flexed  position  is  generally 
maintained.  The  left  leg  is  drawn  up; 
the  thigh  is  flexed  at  the  hip  and  the 
leg  at  the  knee.  The  limb  is  also  in  almost 
constant  motion,  being  moved  about  in 
all  directions.  The  right  side  of  the  face  is 
somewhat  flattened;  the  right  arm  and  leg 
are  usually  extended  and  are  moved 
about  somewhat,  but  are  not  in  as  con- 
tinuous motion  as  are  the  extremities  of 
the  left  side.  It  is  possible  for  him  to  hold 
his  limbs  and  head  quiet  for  about  thirty 
seconds  if  he  makes  a  strong  effort,  but  he 


is  unable  to  inhibit  the  movement  for  a 
longer  period.  He  is  able  to  open  the  right 
eye  to  about  half  the  normal  extent,  but 
cannot  open  the  left  one  at  all.  Both  eyes 
are  drawn  over  to  the  left  and  there  is 
nystagmus  to  that  side.  The  mouth  is 
drawn  over  more  to  the  left  and  he  is 
constantly  making  grimacing  expressions 
which  vary  from  a  pouting  of  his  lips,  a 
rolling  of  his  lower  lip,  to  a  forced  smile. 
At  other  times  there  is  a  period  of  incon- 
troUable  laughter.  Forceful  attempts  to 
passively  open  his  left  hand  and  to  extend 
his  left  arm  are  painful. 

Gait. — The  patient  is  unable  to  stand  or 
walk. 

Coordination. — Finger-to-nose  and  heel- 
to-knee  tests  on  the  right  side  are  well 
performed.  On  the  left  side  the  hand  cannot 
be  opened  so  he  attempts  to  touch  the  end 
of  his  nose  with  his  knuckle.  This  is  ac- 
complished by  coarse,  irregular,  rotary 
movements  which  end  after  considerable 
difficulty  in  placing  the  knuckle  accurately 
on  the  tip  of  the  nose.  The  incoordination 
becomes  less  as  the  hand  nears  the  nose. 
The  heel-to-knee  test  is  carried  out  with 
the  same  difficulty  on  the  left  side,  but 
in  the  end  is  accomplished  with  fair  pre- 
cision. There  is  a  marked  retardation  of 
successive  movements  of  pronation  and 
supination  on  the  left  side;  but  they  are 
normal  on  the  right. 

Skilled  Acts. — He  is  able  to  salute  per- 
fectly with  the  right  hand  and  makes  a 
fairly  normal  attempt  to  do  so  with  the 
left  arm,  though  the  fist  is  closed  and  it  is 
accompanied  by  jerky  movements.  Speech 
is  slightly  slurred. 


Reflexes: 


Jaw 

Pectoral 

Biceps 

Triceps 

Wrist 

Radial 

Ulnar 

Patellar 

Suprapatellar 

Achilles 

(1=  slight; 


Right  Left 


=  active;  3  =  with  transient  clonus) 
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Superficial 

Ciliospinal 

Absent 

Absent 

Supra-umbilical 

Present 

Present 

Suprapubic 

Present 

Present 

Upper  lateral  abdominal 

Present 

Present 

Lower  lateral  abdominal 

Present 

Present 

Plantar  flexion 

Absent 

Present 

Babinski 

Present 

Absent 

Chaddock 

Present 

Absent 

Oppenheim 

Present 

Absent 

Gordon 

Present 

Absent 

Schafer 

Present 

Absent 

There  is  transient  patellar  and  ankle 
clonus  on  the  right  side. 

Abnormal  Involuntary  Movements. — 
These  have  been  described  under  the  head 
of  general  appearance  and  consist  of  a 
choreo-athetosis  which  is  limited  to  the 
left  side  and  most  marked  in  the  head, 
face  and  arm. 

Muscle  Strength. — This  is  rather  difficult 
to  test  on  account  of  the  constant  move- 
ment of  the  left  side,  but  there  seems  to  be 
no  definite  loss  of  strength  on  either  side. 

Muscle  Status. — There  is  no  apparent 
loss  in  volume  or  change  in  contour  of 
any  portion  of  the  body  (except  for  the 
flattening  of  the  right  side  of  the  face) . 

Abnormal  Associated  Movements. — None 
are  present. 

Nerve  Status. — Nothing  abnormal 
noted. 

General  Sensory. — Pain,  temperature, 
vibratory,  muscle-tendon  sense  and  stere- 
ognostic  perception  are  all  normal.  There 
is  some  hyperesthesia  over  the  left  forearm 
and  hand  and  distinct  tenderness  on  deep 
pressure  over  the  muscles  of  the  left  fore- 
arm, left  thigh  and  calf. 

Subjective  Sensibility. — He  complains  of 
severe  burning  pains  in  the  left  forearm 
and  hand  which  are  present  most  of  the 
time.  Passive  extension  of  the  fingers  or 
forceful  extension  of  the  left  wrist  cause 
him  to  cry  out  with  pain. 

Cranial  Nerves  and  Head.  Olfactory 
Nerve  and  Nose. — Normal. 

Optic  and  Oculomotor  Apparatus. 
— Visual  acuity  cannot  be  accurately  esti- 


mated. Perimetry,  roughly  tested,  seems 
normal.  (The  patient  was  seen  by  Dr. 
Tilney  before  his  admission  to  the  hospital 
and  at  that  time  had  a  left  homonymous 
hemianopsia.)  Eye  grounds:  Both  optic 
disks  are  normal ;  there  are  no  hemorrhages. 
The  pupils  are  moderately  contracted, 
regular,  equal;  reaction  to  light  and  on 
accommodation  is  limited.  The  left  eye 
is  entirely  closed;  the  right  one  is  often 
closed  but  may  be  opened  about  half  way. 
There  is  no  evident  exophthalmos  or 
enophthalmos.  There  is  a  deviation  of 
both  eyes  to  the  left  and  a  limitation  in 
his  ability  to  move  them  to  the  right. 
There  is  a  moderate  horizontal  nystagmus 
with  a  slow  movement  to  the  left. 

Acoustic  Nerve  and  Ear. — The  hearing 
is  normal  on  both  sides.  Air  conduction 
is  greater  than  bone  on  each  side. 

Trigeminus  Nerve  and  Mouth. — The  jaw 
reflexes  are  normal.  Both  conjunctival 
reflexes  are  present.  There  is  no  evident 
weakness  of  any  of  the  muscles  of  masti- 
cation. 

Facial  Nerves  and  Face. — Taste  on  the 
anterior  two-thirds  of  the  tongue  is  nor- 
mal. There  is  a  slight  flattening  of  the 
lower  portion  of  the  face  on  the  right  side. 

The  Glossopharyngeus,  Vagus  Nerve, 
Pharynx  and  Larynx. — The  uvula  is  in 
the  median  position.  The  palatal  and 
pharyngeal  reflexes  are  normal.  The  quality 
of  the  voice  is  normal.  There  is  no  diffi- 
culty in  swallowing. 

Spinal  Accessory  Nerve. — There  is  no 
evident  weakness  of  either  stemomastoid 
or  trapezius  muscle. 

The  Hypoglossus  Nerve  and  Tongue. — 
The  tongue  is  protruded  in  the  mid-line, 
and  there  is  no  trophic  disturbance, 
tremor  or  twitching. 

Mentally  he  is  at  present  surprisingly 
clear  and  bright,  answering  questions 
promptly  and  correctly  and  showing  a 
keen  sense  of  humor.  At  times  he  has 
delusions,  believing  that  they  are  trying 
to  starve  him  and  not  wanting  him  to 
have  water  or  to  see  his  wife.  Occasionally 
at  night  he  is  quite  delirious,  talking  loudly 
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and  incoherently  and  attempting  to  get 
out  of  bed.  He  is  perfectly  oriented,  but 
his  memory  for  recent  events  is  quite 
faulty.  There  is  marked  emotional  insta- 
bihty  resulting  in  uncontrollable  laughter 
or  crying.  He  shows  interest  in  the  condi- 
tion of  the  patients  in  the  beds  next  to  his, 
and  cried  at  the  sight  of  one  of  these 
patients  greeting  his  wife.  He  is  surprisingly 
indifferent  to  his  own  condition  and  if 
questioned  about  it  expresses  the  feeling 
that  he  w^ill  entirely  recover.  The  constant 
movement  and  contortion  of  his  head, 
arm  and  leg  does  not  seem  to  tire  or 
distress  him  very  much. 

SPECIAL  EXAMINATIONS  AND   CLINICAL 

NOTES 

4/ 1 8/ 1 9.  Kye  Examination  (by  Dr. 
Shoenberg) : 

1.  The  patient  keeps  both  eyes,  closed. 
If  told  to  open  them  he  does  so,  but  shows 
a  slight  ptosis  on  the  right  and  a  marked 
ptosis  on  the  left. 

2.  Position  of  the  eyes  is  that  of  conju- 
gate deviation  to  the  left  of  an  irritative 
nature.  Motility  is  good  up,  down  and  to 
the  left;  slightly  insufficient  to  the  right. 
There  is  slight  insufficiency  of  convergence. 

3.  Pupils  dilate  to  dark,  but  the  reaction 
to  light  and  on  accommodation  is  very 
much  reduced. 

4.  Corneal  sensibility  is  normal. 

5.  Fundi  normal. 

6.  Vision  cannot  be  taken  on  account 
of  the  patient's  general  condition. 

4/22/19.  Eye  Examination  (by  Dr. 
Shoenberg) : 

1.  Vision  is  about  10/15  in  the  right 
eye;  10/30  in  the  left. 

2.  Patient  observes  color — red  and  green 
— in  each  eye. 

3.  Conjugate  deviation  to  the  left  has 
disappeared  but  there  is  still  slight  diffi- 
culty in  looking  to  the  right. 

4.  There  is  marked  insufficiency  of 
convergence. 

5.  Fields  of  vision  roughly  taken  are 
normal.  No  hemianopsia. 


4/22/19.  Since  the  patient  has  been  in 
the  hospital  he  has  been  irrational  the 
greater  part  of  the  time.  He  has  delusions, 
especially  in  regard  to  the  medical  attend- 
ants, believing  that  they  are  persecuting 
him  and  do  not  wish  him  to  get  well. 
Two  days  ago  he  would  not  remain  in 
bed  and  had  to  be  restrained.  Yesterday 
he  seemed  more  normal  and  easier  to 
manage,  but  to-day  he  is  quite  obstinate 
and  refuses  all  forms  of  medication.  The 
symptoms  have  remained  practically  the 
same  for  the  past  few  days,  the  tempera- 
ture ranging  from  100°  to  101°.  He  has 
complained  of  no  pain.  He  had  to  be 
catheterized  once.  The  choreo-athetotic 
movements  of  the  head,  left  arm  and  leg 
continue.  These  are  more  violent  when  he 
becomes  excited,  and  disappear  entirely 
when  he  is  asleep.  Occasionally  when 
drowsy  he  shows  signs  of  catatonia,  hold- 
his  arms  in  the  air  and  his  mouth  open 
and  remaining  in  this  position  for  several 
minutes. 

He  is  now  able  to  open  both  eyes  to  some 
extent,  the  right  more  than  the  left. 

4/25/19.  The  movements  of  the  left 
side  continue  without  apparent  change. 
Mentally  he  is  much  clearer  and  more 
reasonable.  At  times  he  has  a  good  deal 
of  pain  in  the  left  arm  and  leg.  He  is  now 
able  to  open  both  eyes  fully,  though  he 
very  often  keeps  the  left  one  entirely 
closed  and  the  right  one  partly  so. 

5/5/19.  The  patient  has  been  sitting 
up  in  a  chair  for  about  one-half  hour  at  a 
time  for  the  past  few  daj^s.  In  general, 
he  seems  somewhat  better.  Often  his 
movements  are  not  as  violent  as  before, 
but  they  are  made  worse  by  any  excite- 
ment. He  has  a  distinct  antipathy  to 
popular  music  and  if  it  is  played  on  the 
phonograph  in  the  ward  he  becomes 
very  excited.  He  enjoys  classical  music, 
and  if  it  has  any  effect  upon  him  it  is  a 
quieting  one. 

5/ 1 5/ 1 9.  The  patient  has  improved  very 
much  since  the  last  note.  He  is  almost 
constantly  entirely  rational.  At  night  he 
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sleeps  well,  is  quiet  and  has  no  delirium. 
The  movements  of  the  left  side  are  much 
less  violent  and  it  is  possible  for  him  to 
inhibit  them  entirely  by  a  strong  effort 
for  a  period  of  about  two  minutes.  He  is 
able  to  extend  the  fingers  of  his  left  hand 
fully  except  for  the  little  finger  which 
remains  partially  flexed.  Dysesthesia  is 
present  on  the  left  side  but  is  not  as  pro- 
nounced and  troublesome  as  formerly. 
There  is  no  ptosis  on  either  side.  The 
nystagmus  has  disappeared  and  the  pupil- 
lary reactions  are  normal.  He  is  able  to 
read  the  larger  print  in  the  newspaper, 
but  finds  that  the  focal  distance  for  small 
print  is  about  double  what  it  was  before 
his  illness  commenced.  The  visual  fields 
are  not  contracted.  The  weakness  of  the 
right  side  of  his  face  is  difficult  to  demon- 
strate and  has  practically  disappeared. 
The  patellar  and  Achilles  refiexes  on  the 
right  side  remain  active,  and  the  Babinski 
and  its  modifications  are  still  present, 
though  his  great  toe  is  no  longer  con- 
stantly in  the  position  of  dorsal  flexion. 
The  left  hemiataxia  is  still  marked. 

The  treatment  he  has  received  has  been 
entirely  symptomatic,  consisting  of  seda- 
tives administered  at  irregular  intervals 
as  required.  Chloral  hydrate  and  paralde- 
hyde have  been  more  quieting  than  bro- 
mides or  drugs  of  the  veronal  series. 


The  salient  points  in  the  history  are 
the  gradual  onset  of  an  illness  characterized 
by  marked  stupor,  somnolence,  delirium 
and  fever,  later  by  choreo-athetotic 
movements  of  the  left  arm,  burning,  prick- 
ling sensations  in  the  left  arm  and  leg, 
weakness  of  the  left  leg,  ptosis  of  the  left 
eye,  involuntary  movements  of  the  head 
and  left  side  of  the  face,  ptosis  of  the  right 
eye,  involuntary  movements  of  the  left 
leg ;  then  lessening  of  the  ptosis  in  the  right 
and  then  in  the  left  eye,  return  of  normal 
strength  in  the  left  leg,  improvement 
of  mental  state,  diminution  in  violence  of 
choreo-athetotic  movements. 


The  important  findings  on  neurological 
examination  were:  choreo-athetotic  move- 
ments of  the  left  side,  most  marked  in 
the  head,  face  and  arm,  normal  reflexes 
on  the  left,  increased  reflexes  on  the  right, 
with  a  positive  Babinski  and  ankle  clonus; 
bilateral  ptosis  most  marked  on  the  left, 
slight  weakness  of  the  lower  portion  of 
the  face  on  the  right,  conjugate  deviation 
of  the  eyes  to  the  left,  nystagmus  to  the 
left,  slight  diminution  in  ocular  move- 
ments to  the  right,  pupils  which  react 
sluggishly  to  light  and  on  accommodation, 
probably  a  left  homonymous  hemianopsia, 
ataxia  of  the  left  arm  and  leg. 

In  consideration  of  the  history  of  pro- 
longed somnolence,  lethargy  and  transient 
cranial  nerve  palsies,  together  with  the 
spinal  fluid  findings,  the  clinical  condition 
seems  to  be  quite  clearly  epidemic  encepha- 
litis. The  neurological  findings  cannot  be 
explained  on  the  basis  of  a  single  lesion, 
but  the  predominating  signs  seem  to 
conform  closely  enough  to  the  thalamic 
syndrome  to  allow  of  a  diagnosis  of  a  lesion 
of  the  right  optic  thalamus. 

The  accepted  signs  of  a  thalamic  lesion 
are  unilateral:  Pain,  anesthesia  (deep, 
and  frequently  superficial),  ataxia,  aster- 
eognosis,  choreo-athetoid  movements.  Other 
findings  from  involvement  of  neighboring 
structures  include  hemiplegia,  hemianop- 
sia, disturbances  of  ocular  movements 
and  of  the  pupillary  reflexes. 

In  this  patient  dysesthesia  and  pain 
were  present.  Hemianesthesia  was  not 
present,  at  least  during  his  stay  in  the 
hospital,  there  being  a  moderate  hyperes- 
thesia to  touch  over  the  left  forearm  and 
hand  and  pain  on  pressure  over  the  left 
forearm  and  calf.  There  was  no  astereog- 
nosis,  the  patient  recognizing  the  size, 
shape,  consistence  and  surface  character- 
istics of  objects  placed  in  either  hand.  He 
was  also  able  to  reproduce  with  his  right 
hand  any  position  in  which  his  left  hand 
and  fingers  were  placed.  Ataxia  and  choreo- 
athetoid  movements  were  present.  There 
were  disturbances  of  the  ocular  movements 
and   pupillary   reactions,    and   before    he 
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entered  the  hospital  weakness  of  the 
left  leg  and  a  left  homonymous  hemianop- 
sia. The  increased  deep  reflexes  and  Babin- 
ski  on  the  right  side  must  of  course  be 
due  to  a  separate  lesion  in  the  correspond- 
ing pyramidal  tract. 
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THE  PSYCHONEUROSES  AND  INTERNAL  SECRETIONS=< 
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INTRODUCTION 


Perhaps  the  bleakest  chapter  in  the 
whole  domain  of  medicine  is  that  on  the 
treatment  of  nervous  diseases.  Great 
progress  has  been  made  in  pathology  and 
diagnosis  but,  with  the  possible  exception 
of  syphilis  of  the  nervous  system,  none  in 
therapy.  We  often  pride  ourselves  on  the 
brilliancy  of  diagnosis  and  accuracy  of 
localization  but  lose  sight  of  the  fact  that 
our  patients  are  little  interested  in  either. 
We  stand  helpless  before  every  attempt  at 
cure  and  watch  every  case  go  through  its 
tragic  cycle  without  being  able  to  interrupt 
any  of  the  turns.  Our  blind  efforts  often 
appear  as  comic  sides  to  serious  situations 
and  would  be  truly  humorous  if  they  were 
not  so  tragic. 

The  psychoneuroses,  while  not  so  inex- 
orable or  relentless,  form  no  exception  to 
the  general  run  of  neurological  cases.  We 
see  patients  coming  to  the  ofifice  or  the 
clinic  for  months  and  years,  merely  showing 
ebbs  and  flows  of  symptoms  but  no  real 
cures  or  even  encouraging  progress.  We 
use  bromides  as  sops  to  our  conscience  or 
hypodermic  injections  as  props  to  our 
incomes  or  high  frequency  as  spectacular 
suggestion  to  patients;  but,  if  we  are 
honest  with  ourselves,  we  recognize  the 
blindness  of  the  procedure  and  the  futility 
of  our  efforts.  That  some  patients  do  get 
well  cannot  be  held  in  favor  of  our  treat- 
ment: we  have  not  cured.  We  know 
neither  the  reason  for  their  becoming  sick 
nor  the  why  of  their  getting  well.  It  is  true 
that  in  recent  years  psychoanalysis  has 
attempted  to  supply  an  answer  to  both. 
Nor  is  it  the  purpose  of  this  essay  to  quarrel 
with  that  method  of  diagnosis  and  therapy. 
As  a  matter  of  fact  both  normal  and  abnor- 
mal psychology  are  greatly  indebted  for 


progress  to  the  psychoanalytic  method  if 
not  to  some  of  its  exponents.  But  that 
too  has  failed  to  supply  the  mainspring 
behind  the  assumed  conflict  of  emotions. 
Why  does  one  and  the  same  experience 
arouse  a  conflict  or  dissociation  or  defense 
mechanism  in  one  and  not  in  the  other? 
We  don't  know.  Put  the  blame  on  heredity, 
I  suppose.  The  same  questions  may  be 
asked  as  to  general  immunity.  The  beauti- 
ful side-chain  theory  of  Ehrlich  if  closely 
analyzed  is  seen  merely  to  beg  the  whole 
question.  Why  does  one  man  develop 
amboceptors  and  complements  and  anti- 
bodies in  response  to  microbic  invasion 
and  not  another?  To  speak  of  overwhelmic 
invasion  or  great  virulence  or  excessive 
shock  is  merely  to  use  apologetic  expres- 
sions for  our  inability  to  understand  a 
situation.  They  half  explain,  but  do  not  go 
to  the  root  of  the  matter. 

In  stating  the  problem  in  the  form  of 
questions  it  is  not  my  intention  to  dis- 
courage, or  exhibit  too  great  a  fatalistic 
pessimism.  Quite  the  contrary.  I  believe 
we  are  on  the  verge  of  epoch-making 
changes  in  the  domain  of  medicine  as  in 
other  domains.  The  trouble,  it  seems  to  me, 
is  that  we  have  looked  for  causes  too  much 
outside  of  and  not  enough  within  the 
human  organism.  From  now  on  we  shall 
pay  more  attention  to  the  inner  processes 
without  for  a  moment  ignoring  the  tre- 
mendous importance  of  environmental 
forces.  I  refer  of  course  to  the  role  of  the 
internal  secretions.  Before,  however,  trying 
to  correlate  that  role  with  the  subject  of 
psychoneuroses  it  may  not  be  out  of  place 
briefly  to  epitomize  what  we  actually  do 
know  of  the  internal  secretory  processes 
and  then  see  how  far  those  facts  lend 
themselves  in  explanation  of  our  theme. 

There  is  a  tendency  at  this  day  to  explain 
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everything  we  don't  know  by  internal 
secretions.  There  is  great  danger  in  such  a 
tendency.  It  may  or  may  not  be  right,  but 
we  have  nowhere  near  enough  facts  to 
prove  that  it  is.  Somehow  the  human  mind 
has  the  great  failing  of  running  to  extremes. 
In  the  case  of  the  psychoneuroses  the 
pS5''choanalyst  will  have  it  that  he  has  a 
patent  on  truth,  and  now  the  internal 
secretion  student  claims  to  have  obtained 
a  copyright  on  the  same  elusive  subject. 
The  probability  is  that  each  has  a  very 
important  function  to  perform,  and  while 
the  psychoanalyst  approaches  the  problem 
after  it  has  become  one,  the  internal  secre- 
tion student  seeks  to  attack  it  before  its 
incipiency.  I  am  of  the  opinion  that  we 
will  have  reached  more  solid  ground  if  we 
can  establish  an  organic  basis  behind  some 
of  the  psychoneuroses  and  perhaps  seek 
in  the  internal  secretions  an  explanation  of 
their  genesis. 

Before  reviewing  briefly  the  knowledge 
we  have  of  the  effects  of  the  internal 
secretions  it  is  well  to  point  out  that  too 
much  emphasis  must  not  be  laid  on  facts. 
Many  of  those  so-called  facts  have  been 
proved  on  repeated  experimentation  to 
be  no  facts  at  all,  and  no  doubt  a  number 
of  those  unassailable  facts  which  we  swear 
by  at  present  we  may  swear  at  in  the 
future.  One  need  merely  point  to  the  recent 
experiments  which  tend  to  show  that 
adrenalin,  far  from  being  the  great  high 
blood  pressure  producer  we  so  confidently 
believed  it  to  be,  is  in  reality  a  lowerer  of 
blood  pressure,  at  least  in  the  small 
quantities  in  which  it  circulates  in  the 
blood.  But  while  we  have  not  enough 
facts  and  must  be  warned  against  undue 
speculation  a  little  theorizing  may  not 
be  out  of  place. 

THE  INTERNAL  SECRETIONS 

There  are  in  the  body  several  glands 
which  pour  out  their  metabolic  products 
into  the  blood  stream  and  seemingly  set 
up  changes  which  directly  or  indirectly 
affect  the  whole  organism.  Many  organs 


secrete  certain  chemical  substances,  called 
hormones,  which  in  some  way  affect  the 
activity  of  other  organs  or  possibly  in- 
directly also  the  body  in  general.  We  have 
known  for  a  long  time  that  the  nervous 
system,  both  vegetative  and  cerebrospinal, 
controls  the  workings  of  the  body.  The 
ancients  believed  that  the  bodily  organs 
controlled  the  workings  of  the  nervous 
system.  We  laughed  at  them  for  a  long 
time.  Galen  is  no  doubt  laughing  in  his 
tomb  at  our  modem  reversion  to  his  ancient 
conception. 

We  know  that  there  is  a  reciprocal  rela- 
tion between  the  various  glands  of  internal 
secretions.  The  thyroid,  for  instance,  in- 
hibits the  activity  of  the  pancreas  which 
in  turn  inhibits  the  activity  of  the  chro- 
maffin system,  that  is,  the  medulla  of  the 
adrenals.  The  thyroid  and  posterior  lobe 
of  the  pituitary  also  activate  the  chromaf- 
fin system.  Thus  excessive  secretion  of  one 
gland  may  disturb  the  harmony  normally 
existing  between  all  the  glands  and  both 
directly  and  indirectly  lead  to  the  mani- 
festation of  abnormal  signs  and  symptoms. 
Therefore,  although  the  thyroid  does  not 
control  sugar  metabolism,  we  may  get 
a  glycosuria  in  hyperthyroidism  from  the 
fact  that  the  activity  of  the  pancreas  has 
been  inhibited  and  that  of  the  adrenal 
doubly  increased  because  the  pancreas 
fails  to  inliibit  and  the  thyroid  activates 
it.  Besides  excessive  function,  however, 
there  is  such  a  thing  as  perverted  function 
or  dysfunction. 

As  to  metabolism,  it  is  generally  accepted 
that  the  pancreas  governs  carbohydrate 
assimilation  and  the  adrenals  preside  over 
glycogen  combustion.  The  thyroid  aids 
in  albumin  metabolism,  probably  increases 
gaseous  exchange,  influences  heat  regu- 
lation in  some  way  and  possibly  presides 
over  -resistance  to  infections.  Both  the 
chromaffin  system  and  hypophysis  may 
also  have  something  to  do  with  heat  regu- 
lation. The  glands  of  internal  secretions 
no  doubt  influence  the  growth  of  the  body. 
For  instance,  early  loss  of  sex  glands  leads 
to   tallness,    diminished   function   of   the 
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thyroid  at  an  early  age  leads  to  dwarfism 
and  poor  development,  while  early  absence 
of  the  hypophysis  brings  about  stunting, 
hypoplasia  of  the  genitalia  (the  interstitial 
glands)  and  mild  eunochoidism.  The  pineal 
seems  to  govern  bodily  growth,  as  dis- 
turbance of  it  in  children  leads  to  macro- 
genitosomia. Hyperf unction,  on  the  other 
hand,  of  the  sex  glands  and  the  suprarenal 
cortex  early  in  life  gives  excessive  growth 
and  increased  genital  function.  That  the 
glands  of  internal  secretion  control  the 
secondary  sex  characters,  such  as  hairiness 
of  the  body,  fat  distribution,  etc.,  is  of 
course  well  known.  It  should  be  added, 
however,  that  there  may  be  slight  dis- 
turbances of  function  which  do  not  lead 
to  visible  changes  yet  undoubtedly  disrupt 
the  general  bodily  harmony  and  possibly 
explain  the  mysterious  onsets  of  psychic 
or  functional  conditions. 

There  is  a  strong  bond  of  union  between 
the  glands  of  internal  secretion  and  the 
nervous  system.  It  is  difficult  to  say  which 
is  the  cart  and  which  is  the  horse.  Does 
the  nervous  system  stand  under  the  control 
of  the  glands  or  are  the  glands  dominated 
by  the  nervous  system?  One  sees  psychic 
irritability,  irascibility  and  even  mani- 
ceuphoric  states  in  Basedow's;  apathy  in 
myxedema,  mental  weakness  in  Addison's 
and  mental  strength  in  sexual  potency. 
The  vegetative  nerves  are  also  influenced 
by  the  products  of  internal  secretion.  The 
product  of  the  medulla  of  the  adrenals 
stimulates  the  sympathetic  system  while 
cholin,  which  is  assumed  to  be  the  product 
of  the  adrenal  cortex,  possibly  influences 
the  autonomic  or  extended  vagus  system. 
We  know  that  thyroidin  heightens  the 
vagal  tone  and  leads  to  irregular  breathing, 
fast  pulse,  low  blood  pressure,  sweating 
and  various  ocular  signs.  The  posterior 
lobe  of  the  pituitary  irritates  the  pelvic 
nerve,  causes  frequent  urination,  renders 
the  uterus  excitable  and  increases  the 
blood  pressure,  while  pituitrinum  gland- 
ulare  lowers  the  pressure.  Excessive  thyroid 
gives   spasm   of   the   stomach,    intestines. 


bladder,  heart  and  ciliary  muscles.  In- 
creased sex  activity  brings  about  increased 
vegetative  function  and  its  influence  may 
be  seen  in  so-called  vasomotor  ataxia 
and  lability  of  the  vegetative  system  in 
the  climacterium. 

Some  glands  apparently  are  under  direct 
control  of  the  nervous  system  while  others 
exhibit  more  or  less  independence.  Both 
the  adrenals  and  the  sympathetic  belong 
to  the  chromaffin  system.  Thyroid  trans- 
plants are  unsuccessful  apparently  because 
of  our  inability  to  subordinate  them  to 
nerve  control.  Sex  glands,  on  the  other 
hand,  seem  to  be  very  independent  of 
nerve  control  as  heterotransplants  without 
new  nerve  connections  function  very  well. 
However,  there  possibly  is  a  sex  center 
in  the  subthalamic  region.  But  that  the 
glands  are  under  nervous  control  can  be 
seen  from  the  influence  of  emotions  such 
as  fright  and  worry  on  diseases  like  Base- 
dow's and  diabetes.  It  must  be  remembered 
also  that  there  may  be  functional  increase 
without  actual  disease.  In  this  connection 
the  work  of  Crile  and  Cannon  may  be 
mentioned  as  showing  the  reciprocal  rela- 
tion between  the  glands  and  the  nervous 
system.  And  here  comes  in  the  question 
whether  the  emotions  are  the  result  or 
the  cause  of  internal  secretory  changes. 
If  violent  emotion  causes  an  increased 
output  of  adrenalin,  can  an  increased  out- 
put of  adrenalin  cause  a  violent  emotion? 
The  James-Lange  theory  assumes  that 
the  emotions  are  the  result  of  bodily 
changes  and  not  the  cause. 

One  observes  reduced  excitability  of 
the  vegetative  nerves  in  melancholia  and 
increased  activity  in  mania.  In  many 
psychoses  we  find  altered  metabolism. 
Some  vasomotor  nem"oses  show  increase 
in  temperature,  and  in  Raynaud's  disease 
one  may  get  polyuria  beside  a  rise  in 
temperature.  Not  uncommonly  one  ob- 
serves transitory  edema,  urticaria  and 
erythemas  in  vegetative  neuroses.  In  a 
"debile"  nervous  sj^stem  such  as  asthenia 
we  observe  disturbances  of  gastric  secre- 
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lion,  constipation  and  enteroptosis.  Grave 
depressions  are  said  to  limit  thyroid  and 
adrenal  secretions. 

In  reviewing  the  above  facts,  which  are 
well  known  to  everybody,  the  object  has 
been  to  point  out  the  close  relation  be- 
tween the  glands  of  internal  secretions 
and  the  physical  and  mental  functioning 
of  the  organism  as  a  whole,  and  the  further 
bearing  they  may  have  on  the  psychoneu- 
roses. Some  investigators  have  even  posited 
the  existence  of  individuals  as  ductless 
glandular  "debiles,  stabiles,  and  labiles." 
By  "debiles"  they  mean  individuals  who 
show  tendencies  to  infectious  diseases  and 
slight  resistance  to  internal  and  external 
physical  and  mental  stress.  The  "stabile" 
of  course  is  one  who  shows  well  balanced 
responses  and  ability  of  proper  adjustment. 
The  "labile"  ductless  glandular  person 
exhibits  variations  in  bodily  weight,  fluc- 
tuation in  emotions  with  transitory  gly- 
cosuria, altered  psychic  states;  women 
with  signs  of  acromegaly  or  Basedow  in 
pregnancy  and  menstrual  disturbances 
such  as  dysmenorrhea,  amenorrhea  or 
menorrhagia. 

The  many  signs  and  symptoms  which 
one  sees  in  the  psychoneuroses  closely 
resemble  those  observed  in  vagotonia  and 
sympatheticotonia.  But  the  indefinite  and 
ever  changing  functional  diseases  even 
more  closely  bespeak  disturbances  of  in- 
ternal glandular  activity,  at  least  in  a  great 
number  of  instances.  One  does  not  have 
to  note  actual  disease  Syndromes,  but 
merely  beginning  signs  of  disturbed  func- 
tions. Such  signs  are  not  infrequently 
present  in  the  psychoneuroses  and  I  shall 
refer  to  them  in  quoting  cases  and  analyz- 
ing their  probable  etiology. 

It  may  be  possible  to  appease  the  wrath 
of  the  psychopathologist  or  perhaps  satisfy 
his  unconscious  desire  by  giving  a  physical 
basis  to  his  analytical  speculations.  Who 
knows  but  what  the  emotional  sexual 
conflicts  really  have  an  organic  back- 
ground and  that  in  the  disturbance  of 
internal  glandular  secretions?  Perhaps  a 
disturbance  in  childhood  of  the  pituitary 


function  which  indirectly  gives  rise  to 
disturbed  sex  function  may  be  the  cause 
of  the  formation  of  an  infantile  complex. 
It  has  been  shown  that  feeding  pituitary 
extract  to  preadolescent  animals  leads  to 
early  ovulation  and  spermatogenesis. 
"These  observations,  coupled  with  the 
knowledge  that  the  secretory  discharge 
from  the  hypophysis  may  be  elicited 
through  the  sympathetic  nervous  system, 
suggest  that  the  liberation  of  a  chemical 
messenger  may  account  for  the  recognized 
effect  of  the  emotions  upon  the  sexual 
sphere."  (Gushing.)  As  both  the  pineal 
and  the  pituitary  influence  sex,  disturb- 
ances in  their  structures  in  early  childhood, 
not  sufficient  to  exhibit  actual  physical 
signs,  may  be  the  starting  points  of 
altered  or  labile  mentality  and  the  pre- 
cursors of  early  mental  conflicts.  The  ulti- 
mate development  may  be  affected  by  the 
altered  sexual  activity.  And  to  quote 
Gushing  once  more  {Amer.  Jour.  Insanity, 
1912,  No.  5): 

"It  is  quite  probable  that  the  psycho- 
pathology  of  everyday  life  hinges  largely 
upon  the  effect  of  ductless  gland  discharges 
upon  the  nervous  system.  This  is  particu- 
larly worthy  of  consideration  in  the  study 
of  child  psychology  in  its  relation  to  pu- 
berty and  adolescence,  especially  in  those 
individuals  in  whom  there  is  some  under- 
lying, possibly  inherited,  functional  devia- 
tion of  the  chemistry  of  the  internal 
secretions.  ...  If,  therefore,  we  are  to 
swallow  the  Freudian  doctrines  whole — a 
difficult  morsel  for  many — and  are  to 
interpret  hysteria  and  the  psychoneuroses 
solely  as  the  resultant  of  early  mental 
conflicts  and  compromises  between  libido 
and  its  repressions,  it  will  easily  be  seen 
that  any  secretory  duration  which  on  the 
one  hand  excites,  or  on  the  other  dimin- 
ishes, sexual  activities,  must  be  an  im- 
portant element  in  modifying  the  terms 
affecting  the  ultimate  compromise.  .  .  . 
It  is  hoped  that  some  serological  test, 
possibly  in  the  direction  of  Abderhalden's 
investigations  on  the  serodiagnosis  of 
pregnancy,  will  serve  to  give  us  a  chemical 
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reaction  of  diagnostic  value,  at  least,  for 
states  of  overactivity  of  individual  glands 
.  .  .  and  we  possibly  may  come  to 
attach  importance  to  the  findings  of 
pathological  serology  far  greater  than  that 
which  in  the  past  we  have  given  to  cytologi- 
cal  changes  shown  in  the  microscope." 
The  serological  tests  may  overcome  the 
present  difficulty  of  quantitatively  de- 
termining the  blood  content  of  internal 
glandular  secretions  and  help  us  to  deter- 
mine also  in  the  psychoneuroses  the  exist- 
ing imbalance,  and  possibly  serve  as  an 
explanation  of  symptoms. 

With  these  general  considerations  in 
mind  let  us  examine  the  symptoms  caused 
by  disturbance  in  individual  glands  and 
see  what  reasons  we  have  for  presupposing 
such  disturbances  in  the  psychoneuroses. 
If  in  a  given  case  which  hitherto  has  been 
labeled  purely  functional  we  can  discover 
some  signs  of  altered  endocrine  function 
it  may  not  be  overbold  to  assume  such  an 
alteration  as  a  basis  for  the  symptoms. 
And  further  the  disturbed  function  may 
not  be  alone  or  primarily  in  the  gland  to 
which  the  observed  signs  and  symptoms 
are  referable.  We  may  be  dealing  with  a 
pluriglandular  condition,  or  disturbance  in 
one  gland  as  the  direct  or  indirect  result 
of  disturbance  in  another.  Should  the 
observation  prove  to  be  correct  we  may 
be  encouraged  to  institute  rational  therapy 
directed  toward  the  correction  of  the 
functional  disturbances.  I  have  collected 
blood  pressure  readings  in  about  one 
hundred  and  fifty  psychoneurotics  of  all 
sorts,  with  a  view  of  finding  an  index  for 
classification  and  treatment,  but  thus  far 
the  results  are  not  conclusive  and  the 
number  of  cases  is  not  sufficiently  large 
to  base  any  definite  opinion  on  it. 

CASE  HISTORIES 

The  following  cases  are  cited  as  illus- 
trations of  psychoneurotics  who  gave  signs 
and  symptoms  referable  to  the  pituitary 
gland.  I  shall  leave  out  irrelevant  details, 
giving  only  abridged  histories. 


Case  I.  A.  N.,  female,  age  thirty-four. 
Complaint:  Irritability,  tiredness  as  the 
day  progresses,  spells  of  weakness,  trem- 
bling, forgetfulness,  laughing  and  crying 
easily,  pressure  in  frontal  region  of  the 
head,  general  aches  and  pains  all  over  the 
body,  particularly  the  limbs,  and  excessive 
worry.  Menses  normal.  Neurological  exami- 
nation negative  except  for  a  fine  rhythmic 
tremor  of  the  fingers,  diminished  corneal 
sensation,  slight  temporal  contraction  of 
the  fields  of  vision,  L  >  R,  margins  of  disk 
not  clear.  Marked  hairiness  of  upper  lip 
and  numerous  coarse  hairs  on  face ;  arms 
markedly  hairy,  male  pubic.  The  skin  is 
flabby,  excessive  panniculus  and  large 
breasts.  Dermographia.  Blood  pressure 
175  S.  no  D.  Accentuated  second  aortic. 
Diagnosis:  Psychoneurosis,  dyspituitarism 
and  hypertension.  She  was  put  on  whole 
gland  pituitary  extract  and  thyroid.  An 
x-ray,  urine  examination  and  Wassermann 
were  ordered.  The  x-ray  report:  "Sella 
has  normal  diameters.  There  is,  however, 
a  tendency  to  approximation  of  the  an- 
terior and  posterior  clinoid  processes, 
which  undoubtedly  would  retard  the  devel- 
opment of  the  hypophysis.  The  soft  tissues 
of  the  face  are  thickened  and  there  is  an 
upper  jaw  prognathism."  Wassermann  neg- 
ative, urine  showed  trace  of  albumin,  no 
casts  or  sugar.  Two  weeks  after  the  first 
visit  the  patient  returned  much  improved, 
the  blood  pressure  was  reduced  to  160- 
100.  Continued  use  of  pituitary  and  thyroid 
has  kept  up  the  improvement  to  this  day. 

Case  II.  R.  P.,  female,  age  twenty-cne, 
single.  Complaint:  Depressed,  sad,  cries, 
has  no  courage,  is  not  interested  in  any- 
thing, has  heaviness  on  top  of  the  head. 
Pains  all  over.  The  history  dates  back 
nine  years  to  the  age  of  twelve.  Then  she 
saw  her  parents  in  the  act  of  intercourse 
and  she  became  depressed,  dreamy,  etc. 
Soon  she  learned  to  masturbate.  Had 
several  periods  like  the  present  one. 
Thinks  she'll  not  get  well.  Is  afraid  she'll 
go  crazy  and  is  sure  masturbation  will 
be  her  undoing.  Has  excessive  libido  and 
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constantly  fancies  herself  in  actual  inter- 
course. Her  menses  are  irregular,  three 
to  four  weeks,  scanty  of  late  and  accom- 
panied by  pain  on  top  of  the  head.  Evi- 
dently a  gold  mine  for  the  psychoanalyst. 
Neurological  negative  except  for  contracted 
(?)  fields  of  vision,  acuity  20/70  O.  D. 
20/100  O.  S.,  disk  not  clear,  probably 
normal.  Male  pubic  hair,  marked  facial 
hirsuties  and  hairiness  of  arms.  Dermo- 
graphia.  Blood  pressure  130  S.,  70  D. 
X-ray  shows  the  clinoids  almost  impinging 
upon  each  other.  There  is  hardly  any 
doubt  that  there  is  a  disturbed  function 
of  the  pituitary,  and  who  knows  but  what 
the  psychic  symptoms  are  intimately 
connected  with  it.  This  patient  has  been 
left  to  the  tender  mercies  of  the  psychoan- 
alyst. (Since  writing  this  paper  I  have 
been  informed  that  she  has  greatly  im- 
proved with  the  kind  treatment  of  Dr. 
Bernard  Glueck.) 

Case  III.  G.  G.,  boy,  age  thirteen. 
Complaint:  Utterly  rmmanageable,  fits  of 
violent  temper,  frontal  headache.  Began 
suddenly  six  months  before.  On  being 
refused  an  expressed  wish  for  something 
he  throws  himself  to  the  floor,  screams, 
kicks,  uses  abusive  language,  then  holds 
his  breath  till  he  becomes  blue  in  the  face, 
keeps  on  repeating  certain  words  or 
phrases.  He  has  had  these  fits  repeatedly; 
is  spoiled  and  petted.  Weighs  1 12  pounds — 
a  gain  of  22  pounds  in  six  months.  Neuro- 
logical negative  except  for  absence  of  hair, 
even  fine  ones,  on  the  body,  female  fat 
distribution  over  breasts,  abdomen,  hips, 
mons  and  thighs.  Very  small  penis.  Blood 
pressure  1 10-7.5.  Owing  to  the  incorrigible 
attitude  of  the  boy  no  x-ray  or  eye  exami- 
nation could  be  made.  The  diagnosis  was 
hypopituitarism  plus  hysteria  (?).  My 
report  to  Dr.  Granet,  who  sent  me  the 
patient,  was  that  the  boy  was  more  of  a 
social  than  a  medical  problem  and  that 
the  mother  should  be  prevented  from 
exerting  a  baneful  educational  effect  on 
him.  The  strong  hand  cf  the  truant  officer 
or  that  of  the  juvenile  court  was  in  my 


opinion  more  likely  to  bring  about  a  cure. 
However,  I  suggested  that  pituitary  extract 
might  be  tried,  in  view  of  the  hypopitui- 
tarism. Dr.  Granet  adopted  the  more 
gentle  method  of  treatment  and  a  few 
weeks  on  pituitary  extract  caused  a  marked 
change  in  the  boy.  His  character  altered 
to  such  an  extent  that  he  has  once  more 
become  the  docile  young  fellow  that  he  was. 
Parenthetically  it  should  be  added  that 
in  most  of  our  treatments  we  are  exceed- 
ingly prone  to  invoke  the  post  hoc  ergo 
propter  hoc  proposition.  It  is  very  difficult 
to  dissociate  the  personal  influence  of  the 
physician  from  the  pharmacological  effect 
of  the  drug.  This  is  particularly  true  of 
psychoneurotics  who  are  so  amenable  to 
suggestion.  It  may  readily  be  argued  that 
any  drug  or  any  treatment  may  give 
favorable  results,  depending  upon  who 
employs  it.  While  that  is  true  enough,  in 
general,  and  the  fact  is  apologetically 
made  use  of  by  the  quack,  there  seems  to 
be  no  doubt  that  the  favorable  result 
attained  in  Case  III  was  directly  due  to 
the  specific  effect  of  the  extract  on  a  defi- 
cient pituitary.  Certainly  the  influence  of  the 
writer  was  nil,  as  the  boy  bolted  from  the 
office  the  minute  the  examination  was  over. 

Case  IV.  M.  D.,  male,  age  twenty-six. 
Complaint:  Pain  all  over  the  body.  Head- 
ache, feeling  of  hot  and  cold,  loss  of  appe- 
tite, constipation,  occasional  vomiting, 
tiredness,  worry  and  excessive  sweating. 
Six  months  before  suddenly  had  an  attack 
of  great  weakness  with  pains  in  the  legs, 
and  was  taken  to  a  hospital  where  he 
remained  for  ten  days.  Since  then  the 
above  symptoms  have  come  on.  Has 
worries  over  his  people  in  the  Russian 
war  zone  and  is  afraid  of  insanity.  He  can't 
be  in  company  and  wants  to  be  alone.  He 
is  easily  frightened  and  his  memory  is 
poor.  Masturbates  occasionally ;  never  had 
intercourse.  Neurological  negative.  Has 
large  breasts  and  effeminate  body  and 
small  penis.  Blood  pressure  120-80.  Diag- 
nosis: Psychoneurosis  with  precox  make- 
up and  hypopituitarism.  Treatment  con- 
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sisted  of  pituitary  extract.  He  felt  well 
while  taking  it,  but  the  symptoms  returned 
on  ceasing  to  take  it.  Have  lost  track  of 
the  patient — not  a  very  great  compliment 
to  my  therapeutic  endeavors. 

One  or  more  of  the  symptoms  of  hyper- 
or  hypopituitarism  may  accompany  a 
psychoneurosis  and  possibly  account  for 
it.  One  need  not  wait  either  for  an  acromeg- 
aly or  dystrophia  adiposis  genitalia  to 
make  a  diagnosis  of  pituitary  disease. 
Some  of  the  following  early  signs  and 
symptoms  may  be  looked  for.  In  hyper- 
pituitarism there  is  an  accentuation  of 
function  of  the  thyroid,  such  as  sweats 
and  tremors,  increased  activity  of  the 
interstitial  sex  glands  as  shown  in  the 
secondary  sex  characteristics;  loss  of  geni- 
tal function,  that  is,  impotence  or  absent 
Hbido;  amenorrhea,  etc.,  after  preliminary 
increase;  bushiness  of  eyebrows,  hairiness 
of  body.  Many  of  these  symptoms  may 
be  secondary  to  disturbance  in  sex  glands, 
such  as  mild  acromegaly  seen  in  pregnancy. 
Early  somatic  signs  are  rheumatoid  pains, 
night  pains,  acroparesthesia;,  sensation  of 
heat  in  the  fingers,  swelling  of  joints  and 
frequent  urination. 

In  hypopituitarism  the  symptoms  which 
ultimately  may  lead  to  a  typical  dystro- 
phia are  inhibition  of  the  activity  of  vege- 
tative nerves,  polyuria  and  polydipsia. 
The  fat  accumulation  usually  is  in  the 
supra  and  infraclavicular  regions,  "cuffs" 
around  the  malleoli,  collar  of  fat  around 
the  neck,  adiposity  in  the  abdomen  and 
mons,  large  breasts  which  are  poor  in 
gland  structure.  The  skin  is  delicate.  The 
penis,  testes,  prostate,  clitoris  and  labia 
are  small.  Lack  of  hairiness  of  the  body; 
absent  libido,  impotence  and  cessation  of 
menstruation.  In  most  of  the  cases  of 
early  involvernent  of  the  pituitary  even 
when  the  physical  signs  and  symptoms 
are  not  marked  an  x-ray  of  the  sella  may 
show  organic  changes. 

It  will  be  noted  that  many  of  the 
symptoms  enumerated  constitute  a  com- 
mon picture  of  so-called  pure  psychoneu- 
rosis. But  more  frequent  than  those  are 


the  functional  conditions  with  thyroid 
backgrounds.  The  following  cases  will 
illustrate  the  point. 

Case  V.  R.  C,  female,  married,  age 
thirty,  complained  that  for  eight  weeks  she 
has  felt  miserable,  she  cries  a  great  deal, 
is  tortured  by  the  thought  that  she  may 
be  responsible  for  the  death  of  her  brother, 
who  is  ruptured,  because  she  induced  her 
her  husband  to  employ  her  brother,  and 
that  lifting  heavy  weights  will  aggravate 
the  rupture  and  kill  the  fellow.  She  thinks 
that  she  has  sinned  against  her  mother  by 
inducing  her  brother  to  run  such  dire 
risks,  yet  she  does  not  like  her  mother. 
The  onset  of  the  illness  was  sudden.  Since 
then  her  libido  has  disappeared,  she 
sweats  a  great  deal  and  tires  easily. 
Obviously  we  deal  with  an  obsessional  neu- 
rosis, but  physically  the  patient  shows 
marked  rapid  tremor  of  the  fingers,  strong 
dermographia,  enlarged  thyroid,  a  pulse  of 
120.  She  is  quite  sure  that  her  neck  was 
not  large  before  the  onset  of  the  present 
condition.  To  the  tentative  diagnosis  based 
on  the  history  we  must  add  at  least  hyper- 
thyroidism if  not  a  true  Basedow. 

Case  VI.  J.  B.,  female,  married,  age 
twenty-five,  complained  of  choking  sen- 
sation in  the  throat,  dryness  and  heaviness 
in  the  chest,  shivering  and  shortness  of 
breath.  The  onset  was  sudden,  following 
the  news  that  a  friend  of  hers  became 
insane.  At  first  she  feared  insanity  and 
now  is  afraid  of  dying.  The  menses  last 
eight  days  and  are  very  profuse.  Physical 
examination  was  negative,  as,  usual  in 
anxiety  neuroses,  but  there  was  a  slight 
tremor  of  the  fingers,  diminished  corneal 
sensation,  marked  dermographia,  enlarged 
right  lobe  of  the  thyroid,  pulse  120,  blood 
pressure  130-65.  I  ignored  for  the  moment 
the  amxiety  state  and  treated  the  hyper- 
thyroidism by  putting  the  patient  to  bed 
for  ten  days  and  giving  her  tr.  belladonna 
and  chloral.  She  improved  a  good  deal 
and  I  think  is  now  entirely  well. 
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Case  VII.  S.  T.,  female,  married,  age 
twenty-eight,  complained  of  a  sense  of 
confusion,  vague  pains  all  over  the  body, 
occasional  dizziness  and  vomiting.  The 
condition  came  on  suddenly  after  con- 
finement which  was  followed  by  an  attack 
of  influenza.  She  has  been  very  much 
"afraid"  ever  since.  Menses  are  scanty, 
libido  weak.  She  has  occasional  diffuse 
headaches.  Neurologically  negative,  but 
she  has  a  tremor  of  the  fingers,  a  Stellwag, 
marked  dermographia,  excessive  perspira- 
tion, enlarged  thyroid  and  pulse  of  lOO. 
Blood  pressure  130-84.  There  is  no  doubt 
that  in  this  case  too  we  are  dealing  with  a 
hyperthyroid  beside  the  psycho-  or  anxiety 
neurosis. 

There  are  many  symptoms  of  hyper- 
thyroidism which  without  combining  to 
give  a  Basedow  may  stimulate  or  perhaps 
initiate  a  neurosis.  The  following  are 
not  uncommon:  Palpitation,  lump  in  the 
throat,  tremor  increased  by  emotions, 
weakness,  pains  all  over  the  body  and 
extremities,  headache,  irritability,  emo- 
tional changes  and  excitement.  Loss  of 
weight,  increased  sweating,  feeling  of  heat, 
falling  out  of  hair,  increased  salivation, 
hypo-  or  hyperacidity  and  diarrhea.  The 
ocular  signs,  of  course,  are  important. 

Disturbance  of  function  of  the  thyroid 
may  show  itself  in  diminished  activity 
and  one  may  hear  patients  complain  of 
vague  pains,  headache,  lassitude,  sensa- 
tion of  cold,  constipation,  falling  out  of 
hair  and  menstrual  disturbances.  One 
not  uncommonly  sees  a  combination  of 
these  symptoms  in  patients  whom  we 
conveniently  label  neurotic.  Some  time 
ago  I  reported  a  case  in  which,  following 
pregnancy,  there  developed  headache, 
tiredness,  dryness  of  the  hands,  menorrha- 
gia  and  falling  out  of  hair.  A  diagnosis 
of  hypothyroidism  followed  by  thyroid 
medication  served  to  clear  up  the  condition. 
It  may  be  added  that  hypothyroid  condi- 
tions may  follow  exhaustion  such  as  is 
entailed  in  pregnancy  and  parturition, 
and  the  hyperthyroid  state  of  pregnancy 
is  at  times  followed  by  diminished  function. 


There  are  some  cases  in  which  one  sees 
combined  hypo-  and  hyperthyroidism; 
perhaps  dysthyroidism  is  a  better  term 
for  them. 

In  connection  with  the  thyroid  one  might 
mention  the  parathyroids,  in  impaired 
function  of  which  one  finds  abnormally 
increased  irritability  of  the  nervous  system. 
In  mild  cases  may  be  observed  hyperexcita- 
bility  of  the  motor,  sensory  and  vegetative 
nerves  and  occasionally  even  paresthesise. 
At  times  one  gets  a  Chvostek  in  cases 
which  do  not  at  all  show  the  tetanic 
picture  one  expects.  Hypoparathyroidism 
may  be  the  cause  of  a  neurosis  in  pregnant 
women  or  during  the  puerperium  and 
lactation. 

The  suprarenal  glands  no  doubt  are 
frequently  the  cause  of  what,  for  want  of 
clear  recognition,  we  designate  as  psy- 
choneurosis.  Certainly  many  of  the  older 
neiu"asthenias  bear  a  very  close  resem- 
blance to  hypoadrenemia.  If  one  takes  the 
early  history  of  a  typical  Addison  one 
finds  easy  fatigability,  apathy,  headache, 
poor  sleep,  depression,  nausea,  constipa- 
tion or  diarrhea  and  loss  of  weight. 
This  array  of  symptoms  is  so  commonly 
seen  in  "psychoneurotics"  that  one  is 
frequently  tempted  to  make  a  diagnosis  of 
early  Addison.  Indeed,  there  is  no  reason 
why  a  disturbed  adrenal  may  not  stop 
with  the  production  of  just  these  symptoms 
and  not  go  on  to  bronzing  of  the  skin  and 
mucous  membranes,  asthenia,  etc.  And 
bearing  in  mind  that  infectious  diseases, 
particularly  diphtheria,  do  attack  the 
adrenals  there  is  every  reason  to  believe 
that  we  often  meet  with  unrecognized 
cases  of  hypoadrenemia.  The  Sergent  line 
which  is  supposed  to  be  pathognomonic  of 
this  condition,  although  useful,  occurs  so 
frequently  that  one  should  place  only 
limited  reliance  on  it.  So  too  the  blood 
pressure  is  not  always  diagnostically  indic- 
ative of  hypoadrenemia.  In  trying  to 
correlate  blood  pressure  findings  with  anx- 
iety neuroses,  obsessional  condition,  de- 
pressions and  general  psychoneuroses,  I 
could  not  make  sure  that  there  was  great 
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significance.  Recent  views,  moreover,  tend 
to  show  that  the  adrenahn  of  the  blood 
does  not  raise  blood  pressure  but  actually 
lowers  it.  A  few  cases  may  illustrate 
possible  adrenal  involvement,  although  it 
should  be  added  that  this  gland  is  often 
secondarily  affected  by  the  pituitary  and 
sex  glands. 

Case  VIII.  M.  K.,  male,  age  thirty- 
eight,  complained  of  impotence  and  general 
weakness,  loss  of  weight  and  poor  sleep. 
He  is  very  much  depressed.  The  impotence 
came  on  following  the  death  of  his  wife. 
Physical  examination  was  negative  except 
for  hairiness  of  the  whole  body,  profuse 
sweating,  white  adrenal  line  and  a  blood 
pressure  of  104  S.  70  D.,  which,  considering 
his  age,  is  very  low.  The  diagnosis  was 
psychic  impotence  plus  hypoadrenemia. 

Case  IX.  E.  R.,  male,  age  thirty-one. 
His  complaint  dates  back  many  years. 
It  began  with  backache  and  headache, 
then  followed  by  pains  all  over  the  body 
and  shortness  of  breath.  At  times  vomiting. 
Tires  easily,  has  spots  before  the  eyes  on 
doing  continuous  work.  Any  physical  or 
mental  exertion  makes  him  "all  in."  On 
several  occasions  he  suddenly  felt  weak  and 
dizzy,  and  although  he  reeled  he  did  not 
fall.  Once  he  was  assaulted  and  sodomy 
was  practised  on  him.  Lost  a  great  deal  of 
weight.  He  is  impotent.  Physical  examina- 
tion was  negative  except  for  marked  weak- 
ness, white  adrenal  line  and  a  low  blood 
pressure — 98  S.  and  80  D.  A  markedly 
relaxed  anal  sphincter  bespeaks  more 
than  one  assault  of  sodomy.  The  diagnosis 
was  sexual  neurosis,  if  not  perversion,  and 
hypoadrenemia . 

These  two  cases  implicate,  perhaps  not 
very  conclusively,  the  adrenals,  that  is 
the  medulla  or  chromaffin  tissue.  But  there 
are  cases  in  which  the  suprarenal  cortex 
is  involved.  In  case  of  hyperfunction  the 
result  is  increased  hairiness  of  the  body  and 
accentuated  secondary  sex  character,  while 
hypofunction  leads  to  a  diminution  of  those 
characters.  Hyperfunction  of  the  medulla 


may  lead  to  arteriosclerosis,  atheromatosis 
and  glycosuria. 

There  is  no  doubt,  of  course,  that  the 
sex  glands  play  an  even  more  important 
role  in  the  genesis  of  psychoneuroses  than 
those  illustratively  discussed.  The  fre- 
quency of  neuroses  at  puberty,  during 
menstruation,  pregnancy,  lactation  and 
particularly  the  menopause  speaks  strongly 
in  favor  of  disturbed  sex  function.  Un- 
fortunately we  have  no  clear-cut  picture 
of  disturbed  function  of  the  genital  or 
interstitial  glands,  that  is,  not  enough  to 
guide  us  in  making  incriminating  diag- 
noses. Perhaps  a  more  detailed  study  of 
the  menstrual  periods  would  serve  to 
elicit  anomalies  which  ordinarily  elude 
our  observation.  Ovarian  adiposis,  too, 
has  something  in  it  which  is  peculiar  to 
itself.  It  should  also  be  borne  in  mind  that 
a  disease  like  mumps  frequently  damages 
either  the  testes  or  ovaries,  at  times  even 
beyond  repair.  However,  thus  far  we  must 
content  ourselves  with  the  general  state- 
ment that  the  disturbed  physiological 
balance  is  due  either  to  secondary  involve- 
ment of  other  glands  of  internal  secretion 
or  else  to  direct  disturbance  of  the  vegeta- 
tive nervous  system.  There  is  sufficient 
reason  to  believe  that  in  the  latter,  too, 
the  internal  secretions  are  at  fault. 

With  reference  to  these  nerves,  recent 
investigators  have  tried  to  make  them 
responsible  for  some  of  the  psychoneuroses, 
and  have  described  conditions  in  which 
the  extended  vagus,  that  is  the  autonomic 
system,  is  either  hypo-  or  more  commonly, 
hyperirritable  and  others  in  which  the 
sympathetic,  proper  is  affected.  To  the 
first  group  belong  the  cases  of  vagotonia 
with  slow  pulse,  respiratory  arrhythmia, 
or  even  asthma,  hiccough,  cardio-  or  py- 
lorospasm,  constipation  with  unaccount- 
able diarrheas,  irritable  pelvic  nerve,  von 
Graefe  and  diminished  corneal  or  pharyn- 
geal sensation,  dermographia,  sweating, 
eosinophilia,  etc.  Cases  of  sympathetico- 
tonia  particularly  with  vaso-motor  changes 
are  also  described.  There  is  no  doubt  that 
many  psychoneurotics  show  a  number  of 
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the  signs  enumerated  and  many  can  be 
classified  as  vagotonics.  Indeed,  some 
respond  very  well  to  atropin  giving  phar- 
macological confirmation  to  the  diagnosis, 
and  I  frequently  make  it  a  practice  to 
prescribe  the  drug  together  with  the 
panacea  of  the  neurologist,  those  wonder- 
ful bromides.  One  case  may  illustrate  the 
point. 

Case  X.  B.  C,  female,  age  twenty- 
seven.  Her  main  complaints  at  present  are 
dizziness,  headache,  constipation  and  chills 
all  over  the  body.  Close  investigation 
shows  that  her  dizziness  is  not  really 
vertigo.  She  used  to  vomit  considerably, 
but  does  not  at  present.  An  operation' 
showed  the  abdominal  organs  to  be  normal. 
Always  feels  tired.  Is  afraid  of  becoming 
insane.  Dreams  a  great  deal  of  flying  and 
ruiming  and  going  downstairs  and  falling 
from  great  heights.  She  urinates  .fre- 
quently by  day;  her  menses  are  regular 
but  last  eight  days  and  are  profuse.  On 
physical  examination  the  only  signs  that ' 
were  found  were  a  von  Graefe,  diminished 
corneal  and  pharyngeal  sensation,  very 
marked  dermographia,  slow  pulse,  that 
is  65  per  minute,  and  low  blood  pressure, 
95  S.  70  D.  The  diagnosis  was  psychoneu- 
rosis  on  a  vagotonic  basis.  Bromides  and 
atropin  seemed  to  improve  her  a  good 
deal.  Unfortunately  I  could  not  follow  up 
the  case. 


CONCLUSION 

Without  laying  the  slightest  claim  to 
originality  I  have  tried  to  bring  together 
well-known  facts  and  to  correlate  them 
with  other  facts  equally  well  known. 
Thus  far  the  treatment  of  psychoneuroses 
has  been  so  unsatisfactory,  so  blind  and, 
if  I  may  add,  so  irrational  that  one  may 
be  pardoned  for  seeking  a  little  more  solid 
ground  to  stand  on.  In  clinging  to  the 
glands  of  internal  secretions  and  seeking 
in  them  a  source  of  rational  therapy  one 
need  not  ignore  the  great  importance  of 
environmental  influences,  of  social  malad- 
justments, of  psychic  and  emotional  con- 
flicts, etc.  In  many  cases  one  can  find  no 
other  explanation  than  that  given  by  the 
psychopathologist  and  there  is  no  doubt 
that  in  selected  cases  his  treatment  is 
successful.  But  somehow  one  likes  to  feel 
that  there  is  a  physical-pathological  basis 
behind  some  of  the  psychopathological 
states,  and  it  may  not  be  too  presumptive 
to  seek  that  foundation  in  disturbances  of 
the  glands  of  internal  secretions.  Certainly 
many  cases  illustrate  the  relation  to  a 
remarkable  degree.  Perhaps  more  detailed 
attention  will  serve  to  increase  the  number 
of  such  cases  and  it  may  be  hoped  that 
greater  knowledge  in  the  future  will 
definitely  place  a  number  of  the  psy- 
choneuroses in  the  realm  of  internal 
secretory  disorders. 


GLIOSIS  OF  THE  BULB  AND  UPPER  PORTION 
OF  THE  SPINAL  CORD 
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This  case  is  reported  chiefly  because  it 
illustrates  the  difficulty  in  the  early  diag- 
nosis of  a  case  involving  muscular  atrophy 
in  the  hands.  The  patient  first  came  to 
the  clinic  about  two  years  ago  presenting 
simply  muscular  atrophy  of  the  nuclear 
type  of  the  muscles  of  both  forearms  and 
hands.  Sensation  was  said  to  be  normal 
at  this  time,  and  the  diagnosis  was  pro- 


further  study.  It  was  not  until  then  that 
the  dissociated  anesthesia  characteristic 
of  syringomyelia  was  discovered  and  this 
diagnosis  made. 

Patient:  J.  M.,  born  in  Russia.  Aged 
twenty-nine,  single.  Occupation,  wood  pol- 
isher in  piano  factory. 

History.    Chief   Complaint. — Weakness 


Fig.  I.  Flattening  of  Left  Side  of  Face  due  to 
Muscular  Wasting.  Diminution  of  palpebral 
fissure  and  Enophthalmos  on  the  same  side. 


Fig.  2.  Atrophy  of  Right  H.u,f  of  Tongue. 


gressive  spinal  muscular  atrophy.  About 
eight  months  ago  an  atrophy  of  the  tongue 
was  noted  and  also  a  bilateral  Babinski, 
and  then  the  diagnosis  was  considered  to 
be  amyotrophic  lateral  sclerosis.  Two 
months  ago  a  slight  atrophy  of  the  left 
half  of  the  face  was  noted.  At  the  same 
time  the  presence  of  the  signs  of  paralysis 
of  the  cervical  sympathetic  on  the  left 
side  was  first  observed,  and  proved  con- 
clusively that  the  former  diagnoses  were 
erroneous    and    that    the    case    required 


in    the   hands   and   arms   with   muscular 
wasting  for  the  past  six  years. 

Family  History. — Father,  mother,  four 
brothers  and  one  sister  alive  and  well. 
No  one  in  the  family  ever  had  a  disorder 
similar  to  that  of  the  patient.  There  is 
no  history  of  tuberculosis,  cancer,  or  any 
other  chronic  nervous  or  mental  disease. 

Past  History. — The  patient  has  always 

been  well  until  the  time  of  onset  of  the 

present   illness.    He    does   not    remember 

having  had  any  diseases  of  childhood  or 
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any  other  acute  infectious  diseases.  He 
has  had  no  serious  injuries,  accidents  or 
operations.  He  has  never  had  headaches 
or  any  disorders  of  the  respiratory,  cardiac, 
gastrointestinal,  or  genito-urinary  systems. 
Gonorrhea  and  syphilis  are  denied. 

Personal  History. — He  is  single  and 
works  in  a  piano  factory,  matching  differ- 
ent colors  of  wood  and  polishing  the  wood. 
He  used  to  get  considerable  out-door 
exercise,  but  at  present  gets  very  little. 
His  habits  of  eating  and  sleeping  are 
regular.  He  used  alcoholic  stimulants 
moderately  until  six  years  ago,   but  has 


Fig.  3.  Position  on  Attempting  to  Oppose  Thumb 
AND  Little  Finger. 

A  normal  hand  on  the  left. 


drunk  nothing  since.  He  was  also  a  mod- 
erate user  of  tobacco  before  the  onset  of 
the  present  illness,  but  since  then  has 
not  used  it  at  all.  He  drinks  one  or  two 
cups  of  tea  or  coffee  a  day,  but  has  never 
used  them  to  excess.  He  has  never  suffered 
from  insomnia.  His  bowels  move  regularly 
once  a  day.  Urination  three  to  four  times 
daily ;  no  nocturia. 

Present  Illness. — Six  years  ago  the  pa- 
tient noted  that  he  had  difficulty  in  flexing 
the  little  finger  of  the  left  hand.  It  felt 
weak.  Gradually  the  other  fingers  of  this 
hand  grew  weak  and  he  could  not  grasp 
things   readily.   The   weakness  was   espe- 


cially marked  in  the  fingers.  He  noted  a 
gradual  wasting  of  the  fleshy  portion  of 
the  hand  progressing  parallel  to  the 
weakness.  Soon  the  left  forearm  grew 
weak  and  smaller.  Six  months  later  he 
noticed  a  dull  pain  in  the  left  shoulder 
over  the  scapula  area.  It  was  continuous 
and  did  not  radiate.  This  has  continued 
without  relief  or  change  until  the  present. 

About  four  years  ago  the  right  hand 
became  involved  in  the  same  manner  as 
the  left,  starting  with  a  weakness  of  the 
little  finger  and  progressing  gradually 
until  the  whole  hand  and  then  the  fore- 
arm were  involved.  These  symptoms  have 
progressed  to  the  present  time  so  that  now 
he  cannot  pick  up  things  with  his  fingers. 
He  cannot  carry  anything  in  his  left  hand 
because  he  is  unable  to  close  it,  and  can 
carry  only  very  light  articles  in  the  right 
hand,  which  he  is  still  able  to  close.  He 
is  able  to  feed  himself  but  has  great  diffi- 
culty in  writing  because  he  cannot  hold 
a  pen  firmly.  He  has  had  no  pain  except 
that  mentioned  above,  which  is  present 
in  the  back  portion  of  his  right  shoulder. 
He  has  never  had  any  difficulty  in  walking, 
and  has  noted  no  change  in  the  size  or 
contour  of  his  limbs  or  any  other  portion 
of  his  body.  He  has  no  difficulty  in  swal- 
lowing or  in  speech.  He  believes  he  has 
lost  25  pounds  in  weight  during  the 
past  six  years.  His  present  weight  is  about 
170  pounds. 

About  six  months  ago  he  noted  a 
wrinkling  and  shriveling  of  the  right 
portion  of  his  tongue.  There  have  been 
frequent  slight  hemorrhages  from  this 
portion  of  the  tongue.  He  also  believes 
that  the  left  half  of  his  face  is  becoming 
smaller.  During  the  past  two  years  he  has 
become  slightly  round-shouldered.  At  times 
he  has  noted  small,  black  and  blue  swellings 
over  his  wasted  forearms.  They  come  on 
rather  gradually  and  disappear  after  an 
interval  of  two  or  three  weeks.  They  are 
never  painful  and  are  not  the  result  of 
injury  of  any  kind. 

He  has  never  had  any  difficulty  with 
the  control  of  his  bladder  or  rectal  func- 
tions. 
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GENERAL  PHYSICAL  EXAMINATION 

General  Appearance. — A  young  man  of 
twenty-nine,  lying  quietly  in  bed,  not 
apparently  acutely  ill.  Quite  well  developed 
and  nourished,  except  for  his  hands  and 
forearms  which  are  markedly  wasted. 
There  is  a  moderate  posterior  spinal 
curvature  in  the  upper  dorsal  region. 
His  chest  has  an  abnormal  anteroposterior 
diameter  and  the  lower  end  of  the  sternum 
and  ribs  protrude  rather  prominently. 
There  are  constant  fibrillary  contractions 
of  the  muscles  of  his  arms,  the  upper 
portion  of  his  back,  and  at  times  on  the 
left  side  of  his  face.  They  are  most  marked 
and  constantly  present  in  the  right  triceps 
muscle. 

Skin. — This  is  everywhere  soft  and 
smooth,  with  no  trophic  disturbances. 

Head. — The  cranium  is  large  and  sym- 
metrical; there  are  no  evident  abnor- 
malities. The  right  side  of  the  face  seems 
smoother  than  the  left  and  to  have 
less  expression.  There  is  no  tenderness 
of  the  scalp  or  of  any  portion  of  the  head. 

Eyes. — The  right  palpebral  fissure  is 
slightly  larger  than  the  left  and  the  left 
eye  is  slightly  less  prominent.  The  left 
pupil  is  smaller  than  the  right.  Both  are 
regular  and  react  to  light  and  on  accommo- 
dation. On  looking  to  the  right  or  left 
there  is  a  rotary  nystagmus.  The  con- 
junctivae and  scleras  are  clear. 

Ears  and  Nose  are  negative.  The  ear- 
drums appear  normal. 

Mouth. — The  lips  are  normal.  The  right 
side  of  the  tongue  is  atrophied  and  the 
surface  much  wrinkled.  There  is  a  slight 
continuous  fibrillary  tremor  of  this  por- 
tion of  the  tongue.  The  uvula  is  in  the 
mid-line.  The  tonsils  are  very  small  and 
not  inflamed.  The  teeth  are  rather  dirty 
with  a  moderate  pyorrhea,  but  no  evident 
caries. 

Chest  is  prominent,  rather  barrel-shaped. 
It  moves  symmetrically  with  respiration. 

Lungs. — Resonance  normal.  The  breath 


and  voice  sounds  are  entirely  normal 
throughout.  There  are  no  rales. 

Heart. — The  apex  beat  is  not  seen  or 
felt.  The  outline  is  normal.  The  sormds 
are  rather  muffled  but  are  of  normal 
character  and  there  are  no  murmurs. 

Abdomen  is  symmetrical.  No  tenderness, 
masses  or  signs  of  fluid. 

Liver  and  Spleen  are  not  felt. 

External  Genitalia  appear  normal. 

Superficial  Lymph  Nodes. — The  glands 
in  both  groins  are  slightly  palpable,  but 
are  not  tender.  There  are  no  other  en- 
larged glands. 

Extremities. — The  muscles  of  both  fore- 
arms and  hands  are  atrophied,  the  flexors 
probably  a  little  more  than  the  extensors. 
The  thenar  and  hypotlienar  eminences  of 
both  hands  are  practically  gone.  The  hand 
appears  flattened  out  and  extends  at  the 
wrist  whenever  he  endeavors  to  flex  the 
fingers.  He  has  very  little  strength  in 
either  hand.  The  first  finger  of  the  right 
hand  is  flexed  at  a  right  angle  at  the  second 
joint  due  to  an  old  injury  in  which  the 
extensor  tendon  was  cut.  There  are  two 
small,  bluish  swellings  on  the  posterior 
surface  of  the  right  forearm.  One  of  them 
is  about  3  cm.  long  by  2  cm.  wide  and  is 
slightly  elevated  above  the  surface.  It 
appears  to  be  a  subcutaneous .  hematoma. 
The  flexion  and  extension  of  the  arms  is 
fairly  strong  and  about  equal  on  the  two 
sides,  but  there  is  evident  atrophy  of  the 
muscles  of  both  forearms.  There  is  also 
some  evident  muscular  atrophy  of  the 
right  shoulder  girdle.  The  right  pectoral 
is  much  smaller  than  the  left.  The  lower 
extremities  are  negative.  There  is  no 
edema  or  tremor. 

Joints. — Movement  of  all  joints  is  prac- 
tically normal,  but  there  is  everywhere 
present  a  slight  crepitus. 

Temperature. — 98.8°. 

Pulse. — 78. 

Respiration. — 1 8 . 

Weight. — 16734  pounds. 
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LABORATORY  EXAMINATIONS 


4/28/19.  Blood  Examination: 

Red  Blood  cells 

Hemoglobin 

White  blood  cells 

Polymorphonuclear  leucocytes 

Large  lymphocytes 

Small  lymphocytes 

Eosinophiles 
4/29/19.  Blood  Sugar: 

.86  gm.  per  litre. 
4/29/19.  Blood  Wassermann: 

Alcoholic  antigen 

Cholesterin  antigen 
4/30/19.  Lumbar  Punclure:  Spinal  Fluid: 
Pressure 


5,200,000 

95% 

12,600 

71% 

5% 

24% 

0% 


negative 
negative 


Slightly  increased:  about  120  drops  per 
minute 

Appearance     Transparent  and  perfectly  clear 
Cell  count       4  lymphocytes 
Globulin  Negative 

Culture  No  growth 

Wassermann      2  c.  c.       I  c.  c.     0.6  c.  c.     .2  c.  c. 
Alcohol        Negative  Negative  Negative  Negative 
Cholesterin  Negative  Negative  Negative  Negative 
4/30/19.  X-ray  Examination  of  Spine: 

There  is  no  indication  of  disease  of  the 
cervical  or  dorsal  vertebra.  There  is  a  devia- 
tion of  the  outer  dorsal  spine  toward  the 
right,  but  this  may  be  due  to  posture.  The 
vertebral  bodies  all  appear  normal. 
4/30/19.  Urine  Examination: 
Specific  gravity 
Reaction 
Color 
Turbidity 
Precipitate 
Albumin 
Glucose 
Microscopical  examination 


1.018 
Acid 
Amber 
Slight 
None 
None 
None 

A     few     amor- 
phous urates. 
No  casts,  crys- 
tals or  cells. 
4/30/19.  X-ray  Examination  of  Arms  and  Hands: 

No  evidence  of  rarefying  ostitis  or  any  joint 
abnormality. 


NEUROLOGICAL  EXAMINATION 

Voluntary  Motor  System.  Attitudes' 
— The  patient  stands  with  his  head  bent 
slightly  forward.  There  is  a  round  posterior 
curvature  of  the  spine  in  the  upper  dorsal 
region.  The  chest  is  prominent  and  has  an 
increased  anteroposterior  diameter.  The 
lower  end  of  the  sternum  protrudes  promi- 
nently. There  is  evident  atrophy  of  some 
of  the  muscles  in  the  right  shoulder  group 
which  gives  rise  to  an  asymmetry  of 
the  right  shoulder  and  right  portion  of 
the  chest.  The  forearms  and  hands  dangle 
from  the  elbows  in  a  peculiar,  helpless, 
skeleton-like  fashion.  The  abdomen  and 
lower  limbs  appear  entirely  normal. 


Gait. — Normal. 

Coordination. — Coordination  of  the  equi- 
libratory  and  non-equilibratory  type  nor- 
mal. 

Skilled  Acts. — There  is  no  dyspraxia 
or  speech  disorder.  His  writing  is  very 
poor  due  to  an  inability  to  hold  a  pen 
firmly  and  to  his  muscular  weakness. 


Reflexes: 
Deep 
Jaw 

Pectoral 
Biceps 
Triceps 
Radial 
Ulnar 
Wrist 
Suprapatellar 

Patellar 


Right 
Active 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Very  active 


Left 

Active 
Absent 
Absent 
Absent 
Absent 
Absent 
Absent 
Very  active 


With  transient  clonus 
Very  active  Very  active 

Possibly    a    little 
more  marked;  clo- 
nus present 


Achilles 

Superficial 

Active 

Active 

Ciliospinal 

Present 

Absent 

Supra-umbilical 

Absent 

Absent 

Suprapubic 

Absent 

Absent 

Upper  lateral  abdominal  Absent 

Absent 

Lower  lateral  abdominal  Absent 

Absent 

Cremasteric 

Absent 

Absent 

Babinski 

Present 

Present 

Chaddock 

Absent 

Absent 

Oppenheim 

Absent 

Absent 

Gordon 

Absent 

Absent 

Schafer 

Absent 

Absent 

Abnormal  Involuntary  Movements. — Fi- 
brillary tremors  are  constantly  present  in 
the  right  triceps  and  at  times  are  visible 
in  the  left  triceps,  biceps,  deltoid,  pectoralis 
major,  also  in  the  right  biceps,  deltoid, 
latissimus  dorsi,  and  occasionally  in  the 
muscles  of  each  forearm.  None  are  noted 
in  the  muscles  of  either  hand. 

Muscle  Strength. — Rotation  of  the  head 
and  forward  and  backward  movements 
seem  to  be  normal  and  equal  on  the  two 
sides.  Shoulders:  Elevation  of  the  shoulders 
appears  normal.  Upper  Arm:  Abduction 
slightly  weaker  on  the  right,  though  the 
patient  is  able  to  raise  his  arm  above  his 
head  easily.  Adduction  of  shoulders  is 
less  marked  on  the  right  side  because  of 
weakness  of  the  right  pectoral  muscle. 
Forearm:  Flexion  is  weak  on  both  right 
and    left,    probably    more    on    the    left. 
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Hand.  Dorsal  flexion  very  weak  on  both 
sides,  most  marked  on  the  left.  Ventral 
flexion  very  weak  at  the  metacarpo- 
phalangeal joint,  somewhat  better  in  the 
terminal  phalanges.  He  is  unable  to 
close  the  left  hand  and  can  close  the  right 
one  only  with  marked  dorsal  flexion. 
Abduction  and  adduction  of  the  fingers 
are  very  weak,  a  little  stronger  on  the 
right  side.  Trunk:  Patient  can  rise  from 
the  dorsal  to  the  sitting  position  very 
easily.  The  rotation  of  the  trunk  is  appar- 
ently normal.  The  movements  of  the 
lower  extremities  are  normal  and  equal 
on  the  two  sides. 

Muscle      Status.    —   There   is   marked 


Fig.  4.  Dark  Area — Loss  of  Temperature  Sense. 
Shaded  Area — Temperature  Discrimination  Not 
Acute. 

diminution  in  the  volume  of  all  the  intrinsic 
muscles  of  each  hand  and  of  each  forearm, 
the  extensors,  however,  being  a  little  less 
wasted  than  the  flexors  on  each  side.  The 
biceps  and  triceps  on  each  side  are  par- 
tially atrophied  and  flabby.  There  is 
diminution  in  the  volume  of  the  muscles 
of  the  right  shoulder  girdle  both  anteriorly 
and  posteriorly.  The  affected  muscles  on 
both  sides  are  soft,  flabby  and  hypotonic. 

Abnormal  Associated  Movements. — No 
observations. 

Nerve  Status. — No  record. 

General  Sensory.  Touch. — Entirely 
normal.  Pain:  Hypalgesia  over  both  fore- 
arms and  the  outer  portion  of  the  right 
arm.  There  is  no  absolute  analgesia  and 
even  over  the  affected  areas  he  can  almost 
invariably  discriminate  between  the  point 
of  a  pin  and  the  head.  Temperature:  There 


is  absence  of  the  temperature  sense  in  the 
areas  described  as  hypalgesic.  There  is 
also  decreased  ability  to  discriminate 
between  hot  and  cold  over  both  shoulders, 
front  and  back,  the  back  and  lateral 
portions  of  the  neck,  and  over  a  portion 
of  the  pectoral  and  axillary  regions  on 
the  right  side.  Over  the  affected  areas  he 
does  not  seem  to  perceive  either  tem- 
perature better  than  the  other.  Vibratory: 
Normal  over  both  extremities  and  trunk. 
Pressure:  Normal.  Muscle-tendon:  Normal. 
Stereognosis:  Normal. 

Cranial  Nerves.  Olfactory  and  Nose. — • 
The  sense  of  smell  is  normal  on  each  side. 


Fig.  5.  Shaded  Area — Diminution  of  Pain  Sense. 


Optic  and  Oculomotor  Apparatus. —  Vis- 
ual Acuity:  20/20  in  each  eye.  Perimetry: 
Normal  to  the  hand  test.  Eye  Grounds: 
Normal.  Pupils:  Round  and  circular  and 
regular.  The  right  is  larger  than  the  left, 
measuring  4  mm.,  the  left  3  mm.  They 
both  react  actively  to  light,  convergence 
and  accommodation;  the  left,  however, 
dilates  imperfectly  to  dark.  The  left 
palpebral  fissure  is  smaller  than  the 
right,  measuring  7  mm.,  the  right  9  mm. 
There  is  enophthalmos  of  the  left  eye, 
the  position  of  the  left  eye  being 
17  mm.  with  the  exophthalmometer  while 
the  right  is  18  mm.  There  is  no  strabismus 
or  other  ocular  deviation.  The  conju- 
gated eye  movements  are  normal.  There 
is  a  slow  rotary  nystagmus  in  each  eye 
on  looking  to  the  left.  There  is  a  horizontal 
and   rotary   nystagmus   in    each    eye    on 
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looking  to  the  right,  the  slow  movement 
being  toward  the  left. 

The  Acoustic,  Nerve  and  Ear. — ^A  watch 
is  heard  i8  inches  from  the  right  ear  and 
24  inches  from  the  left  ear.  Air  conduction 
is  greater  than  bone  on  each  side. 

Trigeminus  Nerve  and  Mouth. — AU  move- 
ments of  the  jaw  are  normal.  Sensation  is 
normal  in  the  areas  supplied  by  the  trigem- 
inal nerve.  Both  corneal  reflexes  are 
normal. 

Facial  and  Face. — There  is  slight  asym- 
metry of  the  face,  the  left  side  being 
smoother  and  flatter  than  the  right.  This 
is  most  marked  around  the  mouth.  There 
is,  however,  no  evident  weakness,  forced 
facial  expression  being  symmetrical.  There 
is  an  absence  of  the  secretion  of  sweat  on 
the  left  half  of  the  face. 

Glossopharyngeus  and  Vagus  Nerves, 
Pharynx  and  Larynx. — The'  uvtila  is  in 
the  median  position.  The  palatal  and 
pharyngeal  reflexes  are  normal.  There  is 
no  abnormality  noted  in  the  act  of  swal- 
lowing. The  phonation  and  quality  of  the 
voice  are  normal. 

Spinal  Accessory  Nerve. — Movements  of 
the  head  and  shoulders  are  apparently  nor- 
mal. 

Hypoglossus  Nerve  and  Tongue. — The 
tongue  is  protruded  slightly  to  the  right 
of  the  mid-hne.  Movements  produced 
by  the  right  half  of  the  tongue  are  less 
marked  than  those  on  the  left.  The  right 


half  of  the  tongue  is  wrinkled  and  atro- 
phied with  constant  fibrillary  tremors. 
There  is  a  slight  oozing  of  blood  from  the 
dorsal  surface  of  the  atrophied  side. 

Mental  Status. — Apparently  normal. 

Cranial  Morphology. — Normal. 

Systemic. — There  are  no  trophic  dis- 
turbances in  the  skin,  subcutaneous  tissue, 
bones  or  joints. 

CONCLUSIONS 

The  chief  features  of  interest  in  this  case 
are: 

1 .  The  absence  of  true  analgesia,  though 
there  is  a  loss  of  the  temperature 
sense  and  evidence  of  an  extensive 
lesion  extending  from  the  region  of 
the  seventh  nerve  nucleus  in  the  bulb 
to  the  first  or  second  dorsal  segment 
of  the  cord. 

2.  The  absence  of  trophic  disturbances 
in  the  skin,  subcutaneous  tissue, 
bones  or  joints. 

3.  The  presence  of  the  subcutaneous 
hematomata  over  the  wasted  muscles, 
which,  it  is  believed,  are  probably 
the  result  of  slow  oozing  spontaneous 
hemorrhages  similar  to  those  observed 
over  the  atrophied  portion  of  the 
tongue. 


PERSISTENT  HEADACHES,  IRRITABILITY  AND  STATE  OF 

DEPRESSION  DUE  TO  THE  RETENTION  IN  THE  SCALP 

FOR  SIX  MONTHS  OF  A  FOREIGN  BODY 

BY    LOUIS    S.    ARONSON,    M.D. 


NEW  YORK  CITY 


S.  S.,  age  twelve,  first  came  under  my 
observation  when  he  was  four  years  old. 
There  was  a  rather  severe  rheumatic 
endocarditis,  with  loud  systolic  mitral  mur- 
murs. The  family  lived  on  the  fifth  floor 
of  a  tenement  in  a  very  congested  district 
and  as  a  result  the  boy  was  kept  either 
on  the  street  too  much,  or  indoors  too  long, 
the  climbing  of  the  stairs  being  a  hard- 
ship for  him  on  account  of  his  cardiac 
condition.  For  this  reason  the  parents 
removed  to  the  northern  outskirts  of  the 
city,  to  a  life  simulating  that  of  the  open 
country.  Up  to  a  year  or  so  ago  I  saw 
the  lad  about  once  or  twice  a  year  for 
trivial  matters.  On  account  of  his  weak 
heart  the  boy  was  very  badly  reared. 
His  parents  knew  nothing  of  pedagog- 
ical training  and  feared  to  coerce  him 
by  punishment.  As  a  result  he  grew  up 
in  the  street,  and  although  very  young 
associated  with  older  boys,  was  precocious, 
bad  and  rapidly  deteriorating.  He  had  a 
similar  mental  makeup.  He  was  reticent 
about  injuries  sustained,  and  would  tell 
his  parents  that  he  was  able  to  take  his 
own  revenge  on  those  that  hit  him.  He 
was  soon  known  as  the  worst  boy  in  the 
neighborhood.  His  habitat  was  the  street 
and  he  came  into  the  house  for  food  and 
sleep  only.  The  neighborhood  was  fre- 
quently a  miniature  battle  ground,  with 
sticks,  stones  and  bottles  used  as  weapons. 
That  is  how  he  so  frequently  became 
injured.  I  counted  over  forty  ecchymoses 
distributed  over  all  parts  of  his  body  about 
a  year  ago.  He  usually  had  one  black  and 
blue  eye ;  occasionally  both  were  discolored. 
He  seemed  quite  obtuse  to  pain. 

On  Nov.  I,  1918,  his  parents  brought 
him  to  me  for  a  mental  examination.  They 
said  that  for  six  months  the  boy  had  been 


suffering  with  very  severe  constant,  in 
fact  daily,  headaches,  that  seemed  to  have 
effected  a  change  in  his  mentality.  He 
seemed  to  be  much  more  irritable,  but  less 
ferocious,  and  for  the  first  time  in  his  life 
complained  of  pain.  He  would  come  from 
school  and  remain  in  the  house,  which  was 
not  his  custom.  He  did  not  care  for  the 
streets,  was  quiet  and  morose,  and  unusu- 
ally drowsy.  He  would  fall  asleep  in  very 
peculiar  attitudes.  He  would  rest  his  fore- 
head on  his  elbows.  He  would  sleep  on  his 
abdomen  in  bed,  or  leaving  his  body  in 
bed  would  place  his  head  on  the  window 
sill.  The  mother  interpreted  this  as  a  grave 
sign  and  took  him  to  numerous  doctors 
and  clinics.  He  was  apparently  carefully 
examined.  They  examined  his  tuine,  and 
took  a  Wassermann  blood  test.  He  was 
given  eye-glasses,  and  had  ingested  a 
great  deal  of  medicine  with  no  relief. 

He  cried  in  my  office  and  refused  to 
let  me  examine  him,  nor  would  he  state 
anything  about  his  history  or  the  charac- 
ter of  his  pain.  I  drew  him  towards  myself 
by  placing  my  palm  against  his  occiput, 
and  he  uttered  a  loud  cry.  At  first  I 
was  at  a  loss  to  know  whether  this  was 
indicative  of  fear,  refusal,  or  pain.  I  was 
about  to  look  for  some  of  the  nodules 
described  by  Auerbach,  as  I  knew  the  boy 
to  be  so  thoroughly  rheumatic.  To  my 
siu-prise  closer  examination  revealed  the 
fact  that  there  was  an  area  a  little  larger 
than  a  silver  dollar  at  about  the  region  of 
his  external  occipital  protuberance,  which 
was  very  tender  and  quite  edematous.  At 
about  its  center  was  a  small  purplish 
papule,  about  the  size  of  a  grape  seed.  It 
looked  to  me  at  first  like  a  small  nevus, 
but  on  palpating  the  edematous  area  a 
little,  the  raspberry-like  mass  burst,  a  little 
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serosanguinous  fluid  escaped,  and  with 
that  there  protruded  a  small  piece,  about 
3^8  ii^ch  of  foreign  substance.  This  I  seized 
with  a  small  forceps  and  extracted.  It  was 
a  piece  of  wood,  about  an  inch  long,  and 
the  size  and  shape  of  half  an  ordinary 
square  toothpick.  After  shaving  the  region, 
and  under  a  local  anesthetic,  I  made  an 
incision  of  about  one  inch  do\^Ti  the  center 
of  the  edematous  mass,  and  found  a  second 
piece  of  wood  thinner  and  about  one-third 
the  size  of  the  first,  lying  in  a  position 
almost  parallel  to  it.  There  was  also 
considerable  debris  consisting  of  old  blood 
clot  and  muco-serous  secretion,  possibly 
with  some  pus.  I  painted  the  cavity  with 
iodine,  inserted  a  small  piece  of  gauze 
drain,  and  applied  a  Burrow's  solution 
dressing.  After  several  such  dressings 
the  boy's  wound  healed.  His  headaches 
have  entirely  ceased;  he  is  not  so  irritable 


or  drows}'';  his  conduct  is  a  good  deal 
better,  though  I  do  not  expect  any  real 
change  in  his  behavior.  At  any  rate  it  is 
too  earty  now  to  prognosticate  on  that. 

The  patient  subsequently  admitted  that 
he  had  been  struck  on  the  back  of  his  head 
by  another  boy  six  months  previous^, 
the  weapon  being  part  of  the  cover  of  a 
wooden  soap  box.  That  this  was  so  was 
corroborated  b}^  the  mother,  who  recalled 
that  the  patient  went  out  on  the  street, 
had  a  fight  and  came  in  with  a  bleeding 
scalp.  The  mother  sent  him  to  a  comer 
drug  store  for  first  aid.  This  the  druggist 
rendered.  It  consisted  in  placing  a  small 
piece  of  cotton  soaked  in  peroxide  against 
the  cut.  The  bleeding  ceased  at  once,  and 
as  the  lad  was  not  of  the  kind  to  complain, 
the  woiind  healed,  and  he  himself  did  not 
know  that  his  headaches  were  related  to 
his  tender  scalp. 
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It  is  difficult  to  escape  the  feeling  that 
the  task  of  bringing  before  this  conference 
for  discussion  the  subject  indicated  by  the 
title  of  this  paper  has  something  in  it  very 
much  akin  to  the  proverbially  superfluous 
task  of  carrying  coals  to  Newcastle. 

I  am,  nevertheless,  grateful  for  the  op- 
portunity, because  of  a  real  personal  need 
for  a  better  orientation  in  this  subject,  if 
for  no  other  reason. 

It  is  doubtful  whether  any  discussion  of 
the  functions  of  a  mental  clinic  can  lead  to 
constructive  results  without  taking  account 
from  the  very  beginning  of  the  fundamen- 
tal differences  that  exist  between  psy- 
chiatry and  other  branches  of  medicine,  of 
the  many  respects  in  which  the  disorders 
and  difficulties  dealt  with  in  a  mental 
clinic  differ  from  those  which  one  en- 
counters in  the  general  medical  or  surgical 
dispensaries,  or  even  in  a  strictly  neuro- 
logical clinic. 

The  latter,  especially  the  medical  and 
surgical  dispensaries,  deal  essentially  with 
disease  entities  and  symptoms  which, 
though  more  or  less  incapacitating  to  the 
individual,  create  problems  in  the  main, 
and  in  the  majority  of  instances,  confined 
to  the  individual  himself. 

A  dispensary  patient  suffering  from  a 
strictly  medical  or  surgical  disability, 
though  incapacitated  to  that  extent,  is 
still  able  as  a  rule  to  maintain  an  efficient 
relationship  with  his  fellow-men.  A  woman 
might  be  coming  to  the  clinic  for  weeks  to 


be  treated  for  some  kidney  or  gastric  diffi- 
culty, but  need  not  on  this  account  lose  her 
capacity  to  conduct  her  household  affairs, 
or  to  rear  her  children  properly,  or  be  all 
that  she  ought  to  be  to  her  husband  and 
neighbors. 

A  man  similarly  affected  need  not  be- 
come on  this  account  an  annoyance  or  a 
menace  to  his  shop  or  office  associates.  Not 
so  with  psychiatric  disabilities.  Here  one 
deals  almost  always  with  ' '  situations ' ' ;  and 
although  the  specific  symptom  or  disease 
still  plays  the  central  r61e  in  the  picture,  it 
by  no  means  tells  the  entire  story.  The 
problems  created  by  psychiatric  disabilities 
are  never,  because  of  the  very  nature  of 
these  disabilities,  strictly  confined  to  the 
patient  himself.  One  does  not  deal  here 
with  a  disturbed  function  of  some  one  or 
other  organ  of  the  body,  but  with  a  dis- 
ordered functioning  of  the  personality  as  a 
whole,  which  carries  with  it  inevitably  a 
disturbed  relationship  between  the  in- 
dividual and  his  environment;  and  the 
problems  which  this  disturbed  relationship 
creates  may  find  a  reverberation  in  the 
school,  the  home,  the  shop  and  the  market. 
Furthermore,  while  it  is  always  to  the  com- 
munity's advantage  to  give  the  subject  of 
disease  among  its  members  due  and  con- 
stant attention,  when  it  concerns  psy- 
chiatric disabilities  this  becomes  especially 
imperative,  since  what  is  in  one  instance 
merely  a  social  disability,  due  to  loss  of  pro- 
ductive capacity,  may  easily  become  in  the 
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other  instance  a  real  social  menace.  Thus 
the  relation  of  the  psychiatric  dispensary 
to  the  community  is  a  most  intimate  and 
important  one,  since  it  deals  largely  with 
disordered  social  relationships. 

This  is,  of  course,  trite  matter  and  well 
known  to  all  of  us,  but  it  merits  restate- 
ment, if  for  no  other  reason  than  to  recall 
the  very  specialized  approach  which  a 
recognition  of  these  facts  implies.  That  the 
approach  here  differs  essentially  from  what 
might  be  suitable  in  dealing  with  other  non- 
psychiatric  issues  of  a  dispensary  is  per- 
fectly obvious,  but  it  is  not  always  so  obvi- 
ous that  this  difference  affects  every  step 
in  the  procedure,  the  aims  and  atmosphere 
of  the  clinic,  the  relationship  between  the 
patient  and  the  physician,  the  time  element 
involved,  and  finally,  what  is  most  im- 
portant, the  frank  and  straightforward 
recognition  of  the  fact  that  in  the  dispen- 
sary treatment  of  psychiatric  conditions, 
more  so  than  in  any  other  field  of  medicine, 
we  are  almost  helpless  without  the  aid  of 
efiicient  social  service.  An  exclusively 
medical  therapeutic  approach  can  never 
satisfy  the  needs  of  situations  where  the 
medical  issues  are  so  closely  interwoven 
with  significant  social-economic  issues  as  is 
the  case  in  the  maladjustments  constitut- 
ing the  bulk  of  psychiatric  practice.  There 
is  needed  here  a  kind  of  extra-medical  aid 
which  only  the  trained  social  worker  can 
supply. 

The  central  aim  in  psychiatric  practice, 
as  in  all  medical  practice,  is,  of  course,  the 
helping  of  the  patient  through  an  allevia- 
tion of  his  symptoms  or  through  an  abso- 
lute cure.  But  indications  and  methods  are 
in  the  main  clear-cut  in  non-psychiatric 
problems,  while  they  are  usually  very  com- 
plicated in  dealing  with  disorders  of  the 
personaHty.  Treatment  here  does  not  mean 
simply  the  correction  of  some  isolated  func- 
tion, but  frequently  involves  a  reshaping 
of  the  entire  personality,  a  correction  of 
life-long  habits  of  living  and  acting,  a 
modification  of  attitudes  towards  life.  The 
overt  condition  which  may  have  led  the 
patient  to  seek  help,  may  be  the  outgrowth 


of  fundamental  biologic  maladaptations, 
of  faulty  adjustments,  of  immature  or  dis- 
torted methods  of  meeting  the  complex 
situations  of  life.  Furthermore,  treatment 
here  frequently  involves  paying  attention  to 
some  other  members  of  the  patient's  fam- 
ily, since  his  own  faulty  adaptations  may 
be  dependent  very  much  upon  faulty  atti- 
tudes of  those  with  whom  he  has  to  Uve. 
This  is  particularly  true  in  dealing  with 
maladjustments  in  children. 

A  five-year-old  boy  was  referred  for 
treatment  on  account  of  excessive  and  open 
masturbation,  nervousness  and  pugnacity. 
The  boy  was  found  to  be  a  very  neurotic, 
considerably  defective,  poorly  nourished 
and  physically  neglected  child.  Great  diffi- 
culty was  experienced  in  examining  him 
since  he  could  not  be  separated  from  his 
mother  for  any  length  of  time,  and  the  pro- 
cedure affected  her  if  anything  more  than 
the  child.  She  cried,  wrung  her  hands  and 
stood  behind  the  clinic  door  ready  for  what- 
ever emergency  might  arise.  From  the  very 
first  it  was  obvious  that  she  needed  treat- 
ment as  much  as  the  child  and  that  she  was 
contributing  very  materially  towards  the 
youngster's  tyrannization  of  the  household. 
She  is  herself  a  highly  neurotic  and  emo- 
tionally unstable  woman,  cries  on  the 
slightest  provocation,  and  great  difficulty 
is  encountered  in  fixing  her  attention.  She 
is  very  fond  of  her  children  and  hovers  over 
them  with  animal-like  devotion.  She  was 
herself  totally  unfit  to  meet  life's  funda- 
mental problems  adequately,  and  it  is  out 
of  the  question  to  expect  her  to  deal  intel- 
ligently with  her  boy's  problems  without 
much  education.  On  her  wedding  night, 
when  confronted  with  the  concrete  facts  of 
conjugal  relationship,  she  ran  away  from 
her  husband,  and  it  was  only  after  much 
assurance  by  her  mother  that  all  men  were 
alike  and  that  she  must  face  certain  funda- 
mental facts  that  she  returned  to  live  with 
him. 

Her  married  life  has  not  been  very 
happy,  and  her  attitude  toward  her  chil- 
dren became  conditioned  in  a  particularly 
faulty  wa;J  through  the  accidental  death  of 
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one  of  them.  Our  patient  has  always  been 
a  nervous  child,  has  had  chicken  pox  and 
whooping  cough  and  has  at  present  en- 
larged tonsils  and  adenoids.  He  has  mas- 
turbated continuously  since  he  was  one 
and  a  half  years  old,  would  rub  himself 
against  the  furniture,  on  the  floor,  or 
handle  himself  manually.  He  does  it  with- 
out apparent  embarrassment,  in  the  open, 
at  school,  at  home  and  on  the  street.  He  is 
very  irritable  and  quarrelsome,  does  not 
get  on  well  with  the  other  children  on  the 
street  and  practically  tyrannizes  the  house- 
hold. He  is  excitable,  unstable  emotionally, 
at  times  hypomanic,  and  is  restless  and 
wakeful  nights.  No  bed  wetting.  He  sleeps 
in  his  own  crib  in  the  same  room  with  his 
parents  and  sister.  He  is  given  tea  and 
coffee  at  least  once  &  day,  and  practically 
everything  else  he  desires  in  the  way  of 
food.  He  entered  school  last  autumn,  but 
does  not  get  along  very  well  because  of  his 
quarrelsome  and  destructive  disposition. 
These  difficulties  of  conduct  have  been 
handled  by  the  parents  in  a  very  unintelli- 
gent manner,  although  they  are  pathetic- 
ally anxious  to  do  the  best  for  their  chil- 
dren. Their  conception  of  this,  however,  is 
to  let  the  boy  have  his  own  way  in  every- 
thing. They  indulge  in  much  petting  and 
fondling  of  the  children,  and  until  our  pa- 
tient was  four  and  a  half  years  old  his 
mother  wheeled  him  about  in  a  go-cart. 
She  never  allows  him  out  of  her  sight  in  his 
play  on  the  street,  and  when  he  gets  into 
any  difficulty  with  the  other  boys  she  im- 
mediately intervenes.  She  brings  both  of 
her  children  to  school  and  calls  for  them, 
and  makes  a  great  hubbub  if  they  are  even 
spoken  to  roughly.  The  teacher  and  the 
vice- principal  state  "the  woman  has  no 
discipline  over  her  children  and  fondles 
them  in  an  animal-like  fashion."  Of  late 
she  has  kept  the  boy  away  from  school 
altogether. 

With  this  sort  of  background  one  can 
imagine  how  hopeless  it  would  be  to  confine 
treatment  to  the  child.  The  therapeutic  in- 
dications here,  as  we  saw  them,  were  in  the 
main,  first,  improvement  of  the  child's  hy- 


giene in  the  matter  of  diet  and  bathing; 
second,  a  training  of  the  mother  in  a  more 
intelligent  care  of  the  boy.  She  was  advised 
to  cut  out  overstimulating  foods  from  the 
child's  diet,  such  as  tea,  coffee,  excessive 
meat  and  candy,  and  to  give  him  prolonged 
hot  baths  evenings  before  retiring.  She  was 
urged  to  allow  the  child  a  little  more  free- 
dom in  his  play  activities  and  contacts  with 
other  children,  and  to  wean  herself  from 
the  excessive  need  for  emotional  gratifica- 
tion which  she  was  getting  from  constant 
fondling  of  the  boy.  She  was  advised  to  en- 
courage him  to  fight  his  own  battles  instead 
of  doing  this  for  him,  and  to  appeal  to  his 
desire  to  grow  up  to  fine  manhood  instead 
of  threatening  him  with  going  crazy,  as  she 
has  been  doing  in  her  efforts  to  correct  his 
habits  of  self-abuse.  She  was  to  return  the 
boy  to  school  as  soon  as  possible  and  to  co- 
operate better  with  the  teacher  in  the 
training  of  the  child. 

These  were  some  of  the  things  that  sug- 
gested themselves  in  the  treatment  of  this 
boy.  With  all  her  serious  limitations  the 
woman  tried  her  best  to  follow  out  instruc- 
tions, and  on  his  second  appearance  at  the 
clinic,  about  three  weeks  later,  the  boy 
looked  very  much  better  physically  and 
was  very  much  improved  in  behavior.  He 
had  given  up  his  habit  of  self-abuse,  had 
returned  to  school  where  he  was  getting  on 
better,  and  was  much  more  cooperative  and 
accessible  at  the  clinic.  Much  still  remains 
to  be  done  in  getting  this  ignorant,  over- 
burdened mother  to  appreciate  fully  the 
tasks  before  her  in  the  rearing  of  this 
neurotic  child. 

This  case  illustrates  the  point  we  are 
trying  to  make  about  the  necessity  of 
reaching  out  in  our  treatment  beyond  the 
patient  himself,  and  the  important  role 
which  attention  to  what  might  appear  to  be 
very  small  and  insignificant  details  plays 
in  the  treatment  of  misconduct.  The  illu- 
minating and  helpful  picture  of  the  set- 
ting in  which  this  child  lives  was  furnished 
by  the  social  worker ;  and  much  of  what  we 
may  ultimately  accomplish  in  the  present 
case  will  depend  upon  the  extent  to  which 
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the  social  worker  will  be  able  to  modify  the 
situation  along  the  lines  of  medical  advice. 

But  it  is  not  only  in  dealing  with  children 
that  one  meets  with  imhealthy  parent- 
child  relationships  demanding  serious  at- 
tention if  anj^thing  constructive  is  to  be 
accomplished. 

A  girl  of  nineteen  was  referred  for  treat- 
ment for  what  had  been  tentatively  diag- 
nosed as  a  post-infiuenzal  endocrinous  dis- 
balance. Following  an  attack  of  influenza 
in  October  last,  she  developed  various  neu- 
rotic symptoms,  such  as  sinking  sensations, 
especiall}^  when  reclining,  a  sensation  of 
falling  downward ;  things  danced  before  her 
eyes,  and  she  had  a  feeling  as  if  her  eyelids 
wanted  to  close  all  the  time.  She  had  fre- 
quent hysterical  attacks,  dreaded  to  go  to 
sleep  at  night,  staying  up  frequently  imtil 
midnight  with  her  mother,  from  whose 
company  she  derived  much  comfort.  She 
also  suffered  from  anorexia,  epigastric  dis- 
tress, and  constipation — a  complex  of 
symptoms  which  had  invalided  her  to  the 
extent  of  having  kept  her  from  work  for 
months. 

The  physical  examination  disclosed  noth- 
ing tangible  to  justify  the  diagnosis  of  an 
endocrinopath3^  though  the  girl  had  a 
slightly  enlarged  thj^roid;  but  a  better  ac- 
quaintance with  her  brought  to  light  some 
very  fundamental  biological  difficulties  in 
her  personality  development  which  de- 
manded attention  if  she  was  to  become  an 
efficient  social  being.  She  is  the  daughter 
of  a  lazy,  worthless  father,  whom  the 
mother  finally  deserted  in  Russia,  coming 
to  America  when  the  patient  was  about  six- 
teen months  old.  The  mother  and  daughter 
lived  together  in  the  home  of  the  former's 
married  sister  who  has  been  insane  for 
many  years  but  is  kept  at  home.  The 
mother  supported  the  child  and  herself  by 
doing  midwifery,  and  the  two  grew  to  be 
very  dependent  upon  each  other  for  their 
happiness.  At  the  time  of  her  visit  to  the 
clinic,  although  nineteen  years  of  age,  the 
girl  was  still  sleeping  with  her  mother,  the 
mother  still  selected  and  bought  her  clothes 
for  her,  and  was  expected  to  select  her  hus- 


band for  her.  She  treated  the  daughter  in 
practically  everything  as  though  she  were 
a  little  child,  spoiling  her  in  many  ways  and 
giving  her  no  opportunity  for  developing  a 
sense  of  responsibility  or  any  initiative. 
The  girl  always  turns  to  the  mother  for  her 
opinion,  and  the  two  feel  that  they  have 
only  each  other  in  the  world. 

The  girl  attended  school  until  the  age  of 
fourteen,  reaching  the  7 A  grade,  since 
which  time  she  has  worked  in  stores,  earn- 
ing at  the  time  of  her  illness,  in  the  fall  of 
1918,  $9  per  week  as  saleslady  in  a  medio- 
cre store.  She  had  a  good  reputation  there 
and  tried  to  work  after  her  influenza  at- 
tack, but  could  not  endure  the  strain  and 
had  to  leave. 

We  found  the  girl  to  be  extremely  im- 
mattu-e  and  childish  in  her  makeup.  She 
recited  in  a  whining,  plaintive  manner  her 
ailments,  dwelling  particularly  upon  her 
gastric  distress  and  sinking  attacks.  She 
professed  a  desire  to  go  to  work,  but  was 
sure  she  couldn't  stand  it  since  it  was 
absolutely  impossible  for  her  to  eat  outside 
of  her  home;  in  fact,  she  could  eat  no  food 
except  that  prepared  by  "mamma."  Felt 
especially  keenly  her  need  of  mother's 
companionship  and  comforting,  following  a 
disastrous  ending  of  her  first  and  only  love 
affair.  For  about  a  year  she  kept  company 
mth  a  young  man  considerably  above  her 
station  in  life  in  wealth  and  otherwise,  and 
although  he  called  on  her  frequently,  he 
never  entered  the  home,  but  met  her  on 
the  doorstep.  He  was  apparently  conscious 
of  the  disparity  in  the  social  standing  of 
the  two,  as  was  she.  He  was  in  the  habit  of 
making  appointments  with  her  over  the 
telephone,  then  breaking  them  uncere- 
moniously while  she  would  be  standing  at 
the  window  until  midnight,  crying.  She  was 
very  much  in  love  with  him,  and  although 
she  tried  to  make  the  best  of  it  when  he 
finally  jilted  her  and  married  a  rich  girl, 
for  weeks  afterward  she  did  nothing  but 
cry  every  evening.  While  in  this  disturbed 
state,  and  about  a  month  after  her  lover 
married,  she  had  the  attack  of  influenza 
which  reduced  her  very  much   physically 
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and  tended  to  aggravate  further  her  mental 
burdens.  The  fact  that  the  girl  was  practi- 
cally devoid  of  constructive  attachments 
and  interests  outside  of  her  employment 
and  her  mother,  that  she  had  but  few  girl 
friends,  had  never  participated  in  any  club 
or  group  activities,  and  very  seldom  spent 
her  evenings  away  from  her  mother,  did 
not  help  her  to  adjust  herself  to  her  disap- 
pointment. 

During  her  illness  she  spent  practically 
all  the  time  at  home  with  her  mother,  who 
had  to  give  up  her  work  too,  so  that  the 
economic  problem  was  becoming  an  acute 
one. 

This  was  the  situation  confronting  us 
when  the  girl  came  to  our  attention.  What- 
ever strictly  medical  therapeusis  was  indi- 
cated in  the  case,  it  seemed  obvious  that  a 
good  deal  of  attention  was  required  in  the 
matter  of  reshaping  the  attitude  and  mode 
of  life  of  both  mother  and  daughter.  One 
could  not  ignore  the  fundamentally  faulty 
relationship  between  the  two,  the  manner 
in  which  this  led  to  an  absolute  dependence 
of  the  daughter  upon  the  mother,  and  to 
the  latter's  retention  of  a  kind  of  fondness 
and  maternal  attitude  towards  this  nine- 
teen-year-old girl  that  one  would  expect 
towards  an  infant.  The  two  had  retained 
ideals  of  marriage  and  social  relationships 
which  were  wholly  out  of  keeping  with 
American  life  and  customs. 

The  record  of  the  social  service  procedure 
which  was  required  to  meet  this  problem  is 
too  extensive  for  reproduction  here.  It  in- 
volved efforts  at  weaning  the  girl  from  the 
mother  through  the  development  of  new 
interests  and  new  means  for  self-expression. 
We  had  to  get  her  interested  in  girls'  clubs, 
settlement  activities,  dancing,  etc.  It  in- 
volved searching  for  the  kind  of  work  which 
really  held  the  girl's  interest  and  which 
might  possibly  gratify  a  latent  ambition  to 
work  in  a  more  refined  place  than  formerly. 
It  meant  a  persistent  arguing  in  favor  of 
the  virtue  of  a  little  more  independence  of 
thought  and  action  in  choosing  recreational 
and  other  outlets  and  in  favor  of  healthier 
ideals   about   marriage  and   personal   hy- 


giene. Finally  it  required  the  extremely 
difficult  task  of  getting  the  mother,  who 
persisted  in  balking  our  efforts,  to  realize 
the  girl's  absolute  need  of  a  chance  to  grow 
to  maturity  and  greater  independence. 
The  girl  came  to  us  on  February  nth,  and 
on  March  27th  she  wrote  the  social  worker 
that  she  was  better  and  happier  and  at 
work.  Incidentally,  with  a  shifting  of  her 
interest  toward  more  vital  and  fundamen- 
tal issues,  the  various  somatic  complaints 
have  taken  care  of  themselves. 

The  foregoing  two  case  reports  suggest 
briefly  what  the  aims  of  a  mental  clinic 
might  be  as  regards  individual  therapeusis. 
But  the  aims  of  a  psychiatric  clinic  should 
go  considerably  beyond  this.  The  com- 
munity at  large  is  appreciating  more  and 
more  fully  how  closely  related  are  the  vari- 
ous community  problems  which  are  re- 
flected in  such  institutions  as  the  truant, 
probationary  and  parental  schools,  juvenile 
and  adult  courts,  prisons  and  reformato- 
ries, and  even  the  ordinary  relief  agencies, 
to  the  mental  health  and  makeup  of  the 
individual  members  of  society. 

It  is  but  natural  that  they  should  look 
upon  the  mental  clinic  as  a  community  in- 
stitution which  ought  to  aid  them  materi- 
ally in  the  solution  of  these  various  prob- 
lems, and  this  ought  to  be  an  attractive 
aim  of  every  such  clinic.  One  cannot  enter 
here  into  a  detailed  discussion  of  ways  and 
means,  but  it  is  truly  lamentable  how  little 
initiative  the  average  psychiatrist  mani- 
fests towards  making  his  influence  felt  in 
these  directions. 

It  would  be  truly  regrettable  if  the  psy- 
chiatric clinic  were  not  to  contribute  its 
share  towards  the  spreading  and  popular- 
ization of  such  mental  hygiene  principles  as 
have  been  found  to  be  practical  and  useful. 
It  might  do  this  through  its  extensive  and 
varied  contacts  with  the  community,  but 
especially  so  through  being  fully  alive  to 
the  training  possibilities  which  such  a 
clinic  offers  for  social  as  well  as  medical 
students  in  the  management  of  the  concrete 
issues  which  come  before  it. 

These  wider  aims  of  the  mental  clinic  are 
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to  my  mind  just  as  vital  as  is  the  primary 
aim  of  bringing  relief  to  the  individual 
patient. 

The  second  point  we  touched  upon  in  the 
beginning  of  this  paper  was  the  atmosphere 
of  the  clinic.  If  our  enterprise  is  to  contrib- 
ute truly  to  the  promotion  of  human  hap- 
piness and  freedom  from  the  harassing 
states  of  mental  trouble,  we  must  pay  con- 
siderably more  attention  than  has  been  the 
case  in  the  past  to  the  physical  and  mental 
atmosphere  of  the  clinic.  Above  all  we  must 
take  our  work  more  seriously  and  must  per- 
sistently train  ourselves  for  a  truly  altru- 
istic tolerance  toward  human  foibles  and 
foUies.  We  must  leave  moralizing  to  those 
from  whom  people  expect  lessons  in  moral- 
ity. This  need  not,  of  course,  interfere  with 
our  opportunities  for  constructive  guid- 
ance in  Hving,  thinking  and  acting. 

I  noticed  to-day  an  article  in  the  Journal 
of  the  American  Institute  of  Criminal  Laiv 
and  Criminology  entitled  The  Experience 
of  a  Psychiatric  Missionary  in  the  Criminal 
Courts.  This  is  significantly  symbolic  of 
what  I  have  in  mind. 

A  woman  aged  thirty-five  was  referred 
for  treatment  on  account  of  distressing 
thoughts,  anxiety,  fear,  and  enlargement 
of  the  thyroid.  The  record  stated  that  the 
woman  had  influenza  and  pneumonia  in 
October,  19 18.  Towards  the  end  of  that 
month  while  going  to  bed,  she  fell  on  the 
floor  and  had  an  intense  apprehension  that 
she  was  going  to  die.  She  was  in  bed  two 
months,  the  attacks  would  recur  about 
twice  a  week,  were  of  varying  intensity, 
always  of  the  nature  of  a  dread  and  fear  of 
death  and  accompanied  by  cardiac  palpi- 
tation. She  was  depressed  and  lachrymose, 
and  a  few  nights  after  Christmas  developed 
the  fear  that  she  would  kill  her  child  and 
that  she  had  to  commit  suicide.  She  could 
not  trust  herself  to  be  alone  at  home  and 
her  husband  had  to  give  up  his  work  and 
stay  with  her  constantly. 

When  we  first  saw  her  the  woman  was  in 
a  most  intense  state  of  anxiety,  fear  and 
emotional  tension,  so  much  so  that  we  con- 
sidered it  unwise  and  dangerous  to  delve 
into  her  symptoms.  Her  pupils  were  di- 


lated, she  was  constantly  wringing  her 
hands,  and  would  frequently  glance  about 
the  room  in  an  apprehensive  manner.  She 
wept  readily  and  profusely  and  repeated 
anxiously,  "What  have  I  done  to  deserve 
this,  to  want  to  kill  my  only  boy  and  to 
destroy  myself?"  After  much  assurance  we 
encouraged  her  to  talk  freely,  but  nothing 
coherent  and  helpful  came  out  beyond  the 
statement  that  her  head  was  full  of  nasty, 
horrible  thoughts,  and  that  she  couid  not 
talk  about  them.  We  allowed  her  to  go 
after  a  brief  consultation.  Upon  leaving  she 
expressed  herself  to  the  social  worker  that 
she  hated  the  doctor  and  did  not  think  she 
would  come  back,  or  words  to  that  effect. 
She  returned,  however,  two  days  later,  very 
much  quieter  and  distinctly  better  and  told 
with  a  little  encouragement  the  following 
story:  She  had  been  married  for  about 
eleven  years  and  throughout  this  time  had 
been  tortured  by  a  conflict  which  arose  out 
of  a  desire  to  tell  her  husband  how  she  had 
been  seduced  and  had  carried  out  an 
abortion  before  her  marriage,  and  a  fear  of 
the  effect  this  might  have  upon  their  rela- 
tionship. At  her  menstrual  periods  she  was 
particularly  unhappy,  would  weep  for 
hours  at  a  time  and  gradually  developed 
the  feeling  that  her  husband  suspected 
something  was  wrong,  but  she  could  never 
get  herself  to  face  the  situation  squarely. 
While  convalescing  last  fall  from  the  attack 
of  influenza,  she  got  the  notion  that  she 
wanted  a  Bible  and  asked  her  husband  to 
buy  a  Swedish  edition.  He  did  so,  and  the 
flrst  time  she  opened  it  she  came  across  the 
phrase  "flesh  of  my  flesh"  and  the  entire 
early  sexual  experience  and  stibsequent 
abortion  came  back  to  her  with  an  intense 
and  overwhelming  force.  She  threw  the 
Bible  away  in  horror  and  the  compulsive 
thoughts  of  suicide  and  infanticide  took 
possession  of  her.  After  the  first  interview 
she  went  home,  made  a  clean  breast  of  the 
whole  affair  to  her  husband  and  as  he  for- 
tunately took  a  right  attitude  towards  the 
matter  and  assured  her  that  it  could  not  in 
any  way  impair  his  affection  for  her,  she 
felt  immensely  relieved. 

She  came  back  only  once  more  and  dis- 
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cussed  the  details  of  her  early  experience, 
some  of  which  involved  perverse  demands 
upon  her  by  her  lover,  which  she  had  not  dis- 
cussed with  her  husband.  We  assured  her 
that  there  was  not  much  significance  in  this 
and  that  she  might  just  as  well  leave  those 
things  unsaid.  As  she  did  not  return  to  the 
clinic  we  addressed  a  letter  to  her  husband 
inquiring  about  her  health  and  suggesting 
that  we  would  like  to  see  her  at  the  clinic. 
In  response  to  this  he  telephoned  to  the 
clinic  on  February  27th,  only  sixteen  days 
after  we  first  saw  the  case,  that  his  wife 
was  very  much  better,  had  gone  to  Lake- 
wood,  and  because  of  this  had  not  come  to 
the  clinic.  On  March  loth  the  social  worker 
called  at  the  home  and  met  the  husband  on 
the  doorstep.  He  said  that  his  wife  had 
returned  from  Lakewood,  was  very  much 
better,  "two  hundred  per  cent  better"  as 
he  put  it,  than  when  she  first  came  to  the 
clinic;  was  taking  long  walks,  going  to 
dances  and  movies.  He  was  planning  to  go 
to  work  the  following  week.  He  said  his  wife 
had  a  great  dread  of  returning  to  the  clinic, 
since  she  feared  it  might  stir  up  her  old 
thoughts,  etc.,  and  he  very  apologetically 
begged  that  it  be  not  insisted  upon,  promis- 
ing to  bring  her  back  should  she  show  any 
signs  of  a  return  of  the  difficulty. 

The  woman  is,  of  course,  far  from  abso- 
lutely well,  but  the  improvement  which  did 
take  place  is  really  phenomenal.  It  would 
be  difficult  to  explain,  however,  if  one  were 
called  upon  to  do  so,  just  how  the  clinic 
consultation  brought  about  this  change  in 
her  condition,  for  one  cannot  speak  here  of 
anything  even  approaching  psychoanalysis. 
I  am  certain,  however,  that  had  the  phy- 
sician's attitude  toward  her  betrayed  any 
signs  of  censure  or  of  a  desire  to  moralize 
the  result  would  have  been  far  less  satis- 
factory. 

The  physician  is  there  to  understand  and 
not  to  censure,  to  assist  through  methods 
more  agreeable  than  moral  lectures.  Dwell- 
ing upon  these  points  concerning  the  im- 
portance of  the  atmosphere  of  the  clinic  in 
dealing  with  mental  patients  is  fully  justi- 
fied when  one  keeps  in  mind  the  conditions 


under  which  the  psychiatrist  has  to  work 
in  the  average  clinic. 

One  ardently  hopes  that  some  way  may 
be  found  for  doing  away  with  the  horribly 
long  waits  these  sick  in  mind  must  endure, 
and  if  this  is  unavoidable,  that  some  proper 
provisions  may  be  secured  for  occupying 
the  time  while  waiting.  The  classes  in  occu- 
pational therapy,  such  as  basket  making 
and  rug  weaving,  used  at  some  dispen- 
saries, and  a  children's  playroom,  suggest 
themselves  as  inexpensive  and  very  effect- 
ive means.  Other  methods  might  well  be 
experimented  with  in  the  greater  humani- 
zation  of  the  average  dispensary. 

It  would  take  us  altogether  too  far  afield 
to  enter  into  a  detailed  discussion  of  the 
relationship  that  is  to  be  maintained  be- 
tween the  physician  and  the  psychiatric 
patient.  But  it  is  important  to  keep  in  mind 
the  time  element  involved  in  dealing  with 
these  cases.  While  the  initial  examination  is 
as  time  consuming  in  the  neurological  case 
as  it  is  in  the  psychiatric  case,  the  subse- 
quent consultations  that  are  needed,  if  one 
is  to  accomplish  anything  worth  while  in  the 
treatment  of  mental  patients,  is  even  more 
time  consuming  than  the  initial  examina- 
tion. The  following  case  is  illustrative  of 
this  point.  With  your  permission  I  will  pre- 
sent this  case  in  accordance  with  a  record 
scheme  which  we  are  using  in  the  instruc- 
tion of  the  psychiatric  social  worker. 

The  Problem:  A  Russian  Jewish  immi- 
grant, aged  thirty-two  years,  was  referred 
for  treatment  for  a  condition  suggestive  of 
hysteria.  Since  the  middle  of  November, 
1918,  he  had  not  been  working,  because  of 
a  complaint  that  he  could  not  see ;  has  been 
practically  mute  except  that  on  rare  oc- 
casions he  can  be  provoked  to  talk;  has 
been  in  a  rigid,  listless  attitude,  wholly  out 
of  touch  with  his  environment,  practically 
sitting  in  one  place  all  the  time. 

The  economic  situation  of  the  man's 
family  is  becoming  an  acute  one,  since  his 
earnings  were  the  only  source  of  income  of 
the  family  of  five.  His  wife,  who  is  very 
much  worried  and  distressed,  had  been  ad- 
vised by  rich  relatives  to  send  him  to  a 
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sanatorium,  place  the  children  out  and  go 
to  work,  but  would  not  hsten  to  such  a 
solution. 

Physical  Status:  He  is  well  built  and  well 
developed  physically,  general  state  of  nu- 
trition good.  Attitude  and  gait  very  rigid. 
In  walking  the  body  moves  as  though  the 
joints  were  fixed,  head  is  tilted  backward 
and  is  held  in  the  attitude  of  a  blind  man. 
Neurological  examination  carried  out  with 
difficulty  revealed  no  abnormahties.  Ocular 
movements,  pupillary  reflexes  and  visual 
fields  were  normal.  Patient  stated  that  he 
coiild  see  to  walk  but  nothing  else. 

Mental  Status:  Feb.  6,  1919.  Patient  en- 
tered the  examining  room  in  a  constrained, 
stiff  manner,  took  the  proferred  chair  upon 
request  and  sat  motionless  with  a  fixed 
gaze  upon  the  examiner.  Occasionally  a 
smile  broke  the  immobility  of  the  facial 
muscles.  He  replied  fairly  freely  to  ques- 
tions not  directly  concerned  with  his 
present  ilLness,  but  as  soon  as  this  subject 
was  touched  he  became  practically  mute 
and  resorted  to  the  phrase,  "I  don't  re- 
member nothing." 

Replies  were  always  to  the  point,  but 
were  given  in  a  markedly  retarded  manner 
and  low  tone  of  voice.  Responses  were 
emotionally  colorless  for  the  most  part. 
He  was  accurately  oriented  for  place  and 
person,  but  slightly  uncertain  about  time. 
Knew  the  day  of  the  week  but  not  the  date. 
Attention  was  gained  readily  and  held 
without  difficulty  as  long  as  subject  of 
present  illness  was  not  touched.  When  this 
became  the  topic  of  inquiry  he  had  to  be 
urged  long  and  energetically  before  he 
replied.  General  memory  was  good  for 
remote  and  recent  events,  but  he  insisted 
that  he  had  a  complete  amnesia  covering 
the  entire  period  during  which  he  was  em- 
ployed by  his  cousin  and  in  connection 
with  which  employment  his  illness  de- 
veloped. The  precise  limits  of  this  amnesia 
could  not  be  ascertained. 

No  delusions  or  hallucinations  could  be 
elicited.  He  insisted  that  he  was  practically 
blind,  that  he  could  barely  see  to  walk, 
coidd  not  be  made  to  read.  No  feeling  of 


being  controlled  by  outside  influence  could 
be  elicited,  and  although  general  muscula- 
ture was  rigid  he  showed  nothing  further 
typical  of  a  catatonic  state.  Has  been  more 
or  less  impotent  sexually  since  illness  and 
is  emotionally  depressed  over  this.  General 
emotional  tone  that  of  mild  anxiety  and 
depression.  He  complained  of  poor  appe- 
tite and  insomnia  and  insisted  that  he  was 
not  getting  better. 

Medical  and  Social  History:  The  patient, 
the  issue  of  plain  Polish- Jewish  stock,  was 
bom  in  a  small  Polish  town,  and  is  the 
oldest  of  ten  children.  Nothing  of  signifi- 
cance has  been  ascertained  in  his  heredity, 
and  birth  and  infancy  are  said  to  have  been 
normal.  His  father  died  when  patient  was 
between  four  and  five  years  of  age,  and  he 
spent  his  boyhood  and  adolescence  under 
the  influence  of  a  step-father  with  whom  he 
seems,  however,  to  have  gotten  along  very 
well.  School  life,  which  was  chiefly  confined 
to  sectarian  subjects,  terminated  at 
twelve  because  he  was  obliged  to  devote 
his  time  to  assisting  his  parents  in  the 
conduct  of  a  small  grocery  store.  Work  was 
hard,  hours  long,  but  he  was  well  able  to 
adjust  himself  to  the  requirements.  At 
eighteen  he  was  drafted  into  the  Russian 
Army;  upon  his  release  he  set  up  in  busi- 
ness for  himself,  and  at  twenty-three 
married. 

Life  continued  quite  uneventful  until 
1910,  when  a  well-to-do  American  cousin 
visited  them  and  persuaded  the  patient  to 
immigrate  to  the  United  States,  whither 
his  wife  followed  him  a  year  later.  The 
family  got  on  very  well  here.  Marital  rela- 
tions are  said  to  have  been  very  satisfac- 
tory, he  has  always  been  a  devoted  husband 
and  a  good  provider.  All  his  interests  and 
affections  centered  around  the  home,  he 
never  went  out  without  his  family,  and 
assisted  his  wife  with  much  of  her  house- 
work. He  worked  steadily  and  faithfully, 
frequently  overtime,  and  managed  to 
gratify  their  simple  wants. 

Home  hygiene,  however,  was  not  of  the 
best,  probably  largely  because  the  people 
with  whom  they  associated  and  from  whom 
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they  got  their  patterns  of  Jewish  immigrant 
life,  lived  no  better.  The  house,  while  kept 
very  clean,  is  crowded,  the  family  of  five 
and  a  cousin  boarder  occupying  a  three- 
room  apartment,  and  the  man,  wife  and 
three  children  sleeping  in  one  room  about 
8'  X  8'  in  size. 

In  September,  1918,  the  patient's  brother 
was  married  in  the  patient's  house  to  a 
woman  whom  the  patient  intensely  dis- 
liked. At  this  wedding  the  rich  cousin  men- 
tioned above  offered  the  patient  a  position 
in  his  watch  factory.  The  offer  came  about 
through  the  suggestion  of  the  patient's 
wife  that  he  might  do  something  for  her 
husband. 

The  patient  himself  was  unwilling  to  go, 
was  afraid  to  change  jobs  and  constantly 
worried,  according  to  the  brother's  state- 
ment, that  he  was  not  earning  his  salary  and 
wondered  why  the  cousin  should  be  so  good 
to  him  all  of  a  sudden.  The  wife's  ambi- 
tions, however,  prevailed,  and  his  ac- 
ceptance of  the  position  followed.  His  work 
consisted  in  placing  crystals  on  watches  by 
the  aid  of  a  gauge  with  very  fine  figures. 
He  also  did  various  odd  jobs  about  the 
place.  After  about  six  weeks  at  this  new 
job,  he  accidentally  struck  his  head  against 
an  iron  instrument  which  caused  a  freely 
bleeding  scalp  wound  requiring  a  bandage 
for  over  a  week.  A  girl  fellow-worker  stated 
that  he  changed  in  his  behavior  decidedly 
after  this.  Instead  of  being  gay  and  cheer- 
ful he  became  silent  and  moody,  would 
weep  in  the  midst  of  his  work,  saying  that 
he  was  afraid  he  would  lose  his  job.  A  few 
days  before  his  complete  breakdown  he 
complained  of  his  eyes.  He  stated  to  mem- 
bers of  his  family  that  he  feared  he  would 
lose  his  position  on  account  of  his  bad 
eyesight. 

He  consulted  an  optometrist,  who  pre- 
scribed glasses,  but  his  eyesight  did  not  im- 
prove and  the  optometrician  told  him  that 
he  would  have  to  give  up  his  work  or  go 
blind.  He  came  home  greatly  discouraged, 
cried,  felt  he  had  failed,  but  the  next  morn- 
ing started  for  work  as  usual.  He  turned 
back,  however,  came  home,  sat  down  and 


wept  because  he  was  going  blind.  He 
rapidly  grew  worse,  more  rigid  in  attitude 
and  bearing,  more  mute,  until  he  finally 
assumed  a  practically  immovable  attitude, 
did  not  notice  the  children  however  noisy 
they  became,  and  refused  to  speak  to  his 
wife.  A  nerve  specialist  whom  they  con- 
sulted at  this  time  advised  sanatorium 
treatment,  but  wife  refused  to  listen  to  this 
and  instead  took  him  to  Lakewood  where 
they  remained  three  weeks. 

When  his  brother  visited  him  here  he 
refused  to  talk  to  him.  Patient's  wife  was 
lying  on  the  floor  weeping  and  reproaching 
him  bitterly  for  not  supporting  his  family, 
but  not  a  word  could  be  gotten  out  of  him. 

After  they  returned  to  New  York  the 
brother  took  the  patient  to  a  Christian 
Science  healer  who  prayed  with  him,  where- 
upon he  became  very  angry  and  spoke 
spontaneously  for  the  first  time  since  the 
onset  of  his  illness,  soundly  denouncing  the 
scientist.  On  the  way  home  he  spoke  more 
freely  to  the  brother,  but  upon  arriving 
there  relapsed  into  silence  again. 

There  was  no  improvement,  and  on 
January  23,  19 19,  the  patient  came  to  the 
Vanderbilt  Clinic  and  on  February  6th 
was  referred  to  us  for  treatment. 

During  the  first  interview,  which  lasted 
about  one  hour,  an  effort  was  made  to  get 
the  patient  to  speak  freely  about  his  diffi- 
culties, but  while  he  was  willing  enough  to 
converse  about  various  topics  outside  of  his 
illness,  whenever  this  subject  was  broached 
he  replied  that  he  knew  nothing,  that  he 
remembered  nothing  from  the  time  he  left 
his  old  place  of  employment  until  the  be- 
ginning of  his  illness.  He  insisted  that  he 
was  not  getting  better,  that  he  was  prac- 
tically blind,  and  said  he  had  little  hope  of 
recovery. 

He  was  assured  that  the  physical  exam- 
ination showed  no  organic  cause  for  his 
condition,  that  the  illness  was  probably 
due  to  some  difficulty  he  experienced  in 
adjusting  himself  to  the  new  job  and  that  a 
better  insight  into  this  difficulty  ought  to 
help  him  to  get  well.  He  had  no  objection 
to  being  visited  by  the  social  worker  who 
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he  was  told  was  to  look  into  the  situation 
more  fully  and  thus  help  the  physician  to 
understand  the  case  better. 

Feb.  8,  191 9:  Social  worker  visited  pa- 
tient's home  and  obtained  family  history 
and  a  more  detailed  account  of  the  onset  of 
the  difficulty.  The  patient  accompanied 
her  to  his  former  place  of  employment  at 
the  box  factory.  He  talked  freely  with  the 
other  workmen  and  showed  her  where  he 
used  to  work  and  how  he  had  to  fix  the 
gauges.  Walked  back  with  her  and  talked 
freely  all  the  way,  but  on  reaching  his 
home  he  sat  down  and  became  absolutely 
mute,  and  seemed  to  be  more  rigid  than 
before.  The  wife  stated  that  patient  had 
been  better  during  the  past  week,  assisting 
with  errands  and  scolding  the  children 
when  they  misbehaved.  The  procedure  of 
taking  him  to  his  old  place  of  employment 
suggested  itself  as  a  possible  means  of  re- 
attaching him  to  reality.  He  had  tried  two 
weeks  previously  to  do  some  simple  work 
at  this  place  but  had  to  give  it  up. 

During  this  interview  the  patient  seemed 
to  be  a  little  more  communicative  and 
much  more  interested.  The  additional  his- 
tory of  the  case  made  possible  the  formula- 
tion of  a  theory  of  the  illness.  The  patient 
who  was  quite  happy  in  his  old  situation, 
evidently  did  not  relish  the  idea  of  going 
to  work  for  his  cousin,  but  gave  in  on  ac- 
count of  his  wife's  insistence.  He  feared 
that  he  could  not  meet  the  requirements  of 
the  new  job  and  wondered  why  the  cousin 
paid  him  such  a  good  salary  when  he  didn't 
think  he  earned  it.  As  a  matter  of  fact,  he 
did  unusually  well  at  his  work  and  even 
took  on  duties  which  were  not  originally 
stipulated.  But  he  evidently  continued  dis- 
satisfied with  himself.  He  found  himself  in 
conflict  between  a  desire  to  return  to  tasks 
with  which  he  was  familiar,  and  where  he 
knew  he  was  successful,  and  a  desire  to 
gratify  his  wife's  ambitions  and  inciden- 
tally escape  her  criticisms.  He  apparently 
found  the  solution  in  his  inability  to  see  the 
fine  work  of  placing  the  crystals  on  the 
watches,  finally  insisting  that  he  was  going 
blind,  and  reacting  to  criticisms  and  im- 


precations of  his  wife  by  an  entire  with- 
drawal from  reality  (mutism  and  immo- 
bility). This  theory  of  the  case  was  gone 
over  with  him  and  although  he  laughed 
rather  ironically  at  the  idea  that  he  was 
blind  because  he  wished  to  be  so,  he  was 
very  much  interested.  While  insisting  that 
he  could  not  see,  he  wrote  from  dictation: 
"I  tell  the  doctor  that  I  cannot  see,  and 
yet  I  am  able  to  write  what  he  dictates." 
He  laughed  heartily  at  this  accomplish- 
ment and  began  to  talk  more  freely  about 
himself. 

Appears  to  be  very  much  worried  about 
his  relative  impotency.  Is  very  much  ham- 
pered in  his  sex  relations  with  his  wife  for 
fear  of  causing  another  pregnancy  and  they 
are  absolutely  determined  not  to  have  any 
more  children.  Has  been  practicing  prema- 
ture withdrawal,  which  both  find  very  un- 
satisfactory. Patient  was  told  that  he  might 
learn  of  other  less  disturbing  counterceptive 
measures.  It  was  also  disclosed  at  this  inter- 
view that  home  hygiene  was  not  of  the  best 
and  that  some  rearrangement  would  be 
needed. 

Feb.  20,  1919:  Social  worker  reports  that 
the  children  frequently  disturbed  the  pa- 
tient at  night,  but  that  he  objected  very 
strenuously  to  a  rearrangement  which 
would  deprive  them  of  the  $5  per  month 
which  the  cousin  pays  for  his  room  rent. 
They  would  not  listen  to  the  suggestion 
that  the  rich  cousin  be  appealed  to  for  help, 
and  seemed  to  be  very  sensitive  on  this 
point. 

During  to-day's  visit  the  patient  talked 
much  more  freely  about  himself,  but  still 
insisted  that  amnesia  was  no  better.  He 
also  complained  of  not  sleeping  well 
nights  and  promised  to  carry  out  the  sug- 
gestion that  he  occupy  the  spare  room, 
even  though  it  necessitated  the  temporary 
dispossession  of  the  cousin.  He  admitted 
for  the  first  time,  however,  that  he  was 
getting  better.  The  wife  reports  that  he  is 
very  much  better  and  showing  more  in- 
terest in  the  home. 

Feb.  28,  191 9:  Patient  had  not  called  at 
the  clinic  for  a  week  and  investigation  by 
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social  worker  discloses  the  fact  that  he  has 
been  back  at  work  at  the  box  manufac- 
turing establishment  during  this  period. 
He  is  not  working  at  the  saws  but  is  helping 
to  handle  lumber.  The  wife  stated  that  he 
was  looking  much  better,  talking  and  work- 
ing around  the  house  in  a  much  more  nor- 
mal manner.  He  has  been  occupying  the 
spare  room,  has  tried  the  hot  baths  before 
retiring  and  a  glass  of  beer  with  evening 
meal,  but  is  not  sleeping  much  better. 

Mar.  8,  1919:  For  the  second  time  pa- 
tient has  come  to  the  clinic  by  himself. 
Appears  to  have  improved  materially  but 
still  suffers  from  insomnia.  Has  been  work- 
ing steadily  and  has  been  fairly  normal  in 
his  relations  with  his  environment. 

Mar.  19,  1919:  Social  worker  called  at 
the  home  and  found  patient's  wife  suffering 
with  a  heavy  cold,  a  bad  headache,  swollen 
eyes,  etc.  She  was  naturally  feeling  blue 
and  depressed,  and  it  was  impossible  to 
say  how  much  of  her  discouraged  attitude 
regarding  her  husband's  health  was  due  to 
her  own  physical  condition  and  how  much 
to  his  actual  condition.  She  stated  that  he 
is  not  much  better,  is  not  sleeping  at  all 
nights  and  complains  of  bad  eyes.  He  can- 
not see  to  read  and  as  a  result  closes  his 
eyes  at  home.  He  talks  to  her  quite  freely 
and  sometimes  plays  with  the  children, 
brings  up  the  coal  and  wood,  etc.,  and  then 
goes  to  bed.  Any  recreation  for  them  out- 
side of  the  home  is  impossible  as  they 
cannot  leave  the  children.  He  is  dis- 
couraged about  his  work  and  is  very  anx- 
ious to  get  back  to  his  own  trade.  He  is 
finding  the  heavy  labor  difficult  owing  to 
his  lack  of  sleep. 

Mar.  20,  1 9 19:  Social  worker  called  at 
the  Star  Box  Company  and  spoke  to  the 
foreman  regarding  patient.  Patient  is  doing 
fairly  well  at  his  work  and  is  receiving  the 
same  pay  as  when  employed  in  the  other 
department.  The  foreman  does  not  con- 
sider that  he  is  physically  capable  of  hand- 
ling the  saws  at  present  as  it  would  be  too 
dangerous  for  him,  but  is  holding  out  en- 
couragement that  as  soon  as  he  is  better  he 
can  go  back  to  his  former  work.  Says  pa- 


tient talks  freely  with  other  men  and  acts 
almost  normally,  is  a  trifle  rigid,  however, 
and  slow  in  movement  of  his  hands.  Fore- 
man promised  to  encourage  him  as  much 
as  possible. 

Apr.  4,  1919:  Social  worker  called  at 
patient's  home  in  the  evening  and  found 
both  man  and  wife  at  home.  He  was  play- 
ing with  the  children  in  quite  a  natural 
manner,  helping  them  to  mend  broken 
toys.  Stated,  however,  that  he  is  not  sleep- 
ing more  than  two  or  three  hours  a  night, 
and  that  he  suffers  at  times  from  an  acute 
sense  of  depression  and  unhappiness  which 
he  cannot  explain.  "Does  not  feel  as  he 
used  to  feel;  feels  somehow  different."  He 
has  gone  back  to  his  old  job  in  the  saw 
room  but  suffers  now  from  a  fear  of  cutting 
himself  with  the  saws. 

He  was  urged  to  come  to  the  clinic  for 
further  treatment.  Tried  to  explain  to  him 
the  value  of  studying  the  causes  of  his  men- 
tal trouble  so  that  he  would  get  completely 
cured.  He  has  no  faith  in  anything,  how- 
ever, excepting  medicine,  and  feels  that  he 
has  too  much  to  do  to  return  to  the  clinic. 
Half  consented  to  come  some  Saturday 
afternoon,  if  he  had  the  time. 

Here,  too,  it  would  be  premature  to 
claim  a  complete  recovery  for  the  patient 
and  indeed  it  would  be  truly  striking  if 
such  were  the  case,  considering  the  few 
treatments  we  gave  him.  Neither  am  I  very 
much  inclined  to  attribute  the  very  marked 
improvement  in  his  condition  and  his  so- 
cial-economic recovery  to  anything  ap- 
proaching a  psychoanalytic  procedure.  It 
was  merely  an  attempt  at  giving  him  a 
psychological  understanding  of  his  diffi- 
culty. Such  as  it  was,  however,  it  was  very 
time-consuming  indeed. 

It  strikes  me  that  a  clearer  differentia- 
tion of  the  members  of  our  staff  into  those 
particularly  interested  in  organic  issues  and 
those  whose  special  concern  are  functional 
disorders,  both  in  the  original  examination 
and  in  the  subsequent  treatment,  would 
be  helpful.  Furthermore,  a  rearrangement 
whereby  part  of  the  staff  would  work  at 
the  clinic  forenoons,  part  in  the  afternoons 
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and  some  selected  few  at  one  or  two 
evening  clinics,  would  carry  with  it  greater 
and  better  service  to  a  larger  number  of 
patients. 

We  finally  come  to  what  we  still  consider 
a  most  important  question,  namely,  the 
need  for  a  frank  recognition  of  our  thera- 
peutic limitations,  and  how  important  it  is 
for  us  to  utilize  to  the  fullest  possible  ex- 
tent effective  social  service.  It  is  not  abso- 
lutely clear  to  me  yet  to  what  extent  this 
social  service  might  be  developed  as  an 
integral  part  of  the  clinic's  activities.  Some 
concrete  indications  have  come  to  light  in 
connection  with  the  cases  cited  above. 

The  properly  trained  social  worker  could 
make  herself  very  valuable  as  an  aid  in 
getting  a  reliable  and  helpful  picture  of  the 
setting  from  which  the  patients  come  and 
to  which  they  have  to  return  to  live.  Such 
an  estimate  of  the  social  environmental  sit- 
uation ought  to  be  of  inestimable  aid  in 
arriving  at  a  proper  understanding  of  the 
case,  and  as  a  guide  in  the  readjustment  of 
the  patient. 


The  social  worker  could,  furthermore,  be 
very  useful  in  carrying  over  into  the  lives 
of  our  patients  such  principles  of  mental 
hygiene  and  correct  living  as  suggest 
themselves  in  connection  with  a  given  case. 
She  might  be  of  inestimable  value  in  bring- 
ing the  patient  into  contact  with  the  avail- 
able community  resources  for  work,  play, 
and  means  for  a  healthy  self-expression 
which  so  frequently  constitute  an  essential 
element  in  the  treatment  of  the  malad- 
justments accompanying  disorders  of  per- 
sonality. 

Finally,  she  might  be  utilized  as  an  effi- 
cient aid  in  the  after-care  of  our  patients. 
We  have  purposely  selected  in  this  paper 
cases  which  demonstrate  some  of  the  thera- 
peutic possibilities  in  connection  with  our 
clinic  patients,  notwithstanding  the  limita- 
tions and  difficulties  under  which  we  are 
compelled  to  labor,  in  the  hope  that  it  will 
counteract  to  some  extent,  at  least,  the 
stultifying  attitude  of  hopelessness  which 
one  encounters  so  frequently  in  discussing 
these  problems. 


AN  UNUSUAL  FAMILIAL  TYPE  OF  NEURITIC  MUSCULAR 

DYSTROPHY 


BY   JOHN    H.    NOLAN,    M.D. 

Clinical  Assistant  in  Neurology,  Columbia  University 

NEW  YORK  CITY 


The  two  following  cases  represent  fea- 
tures which  are  not  frequently  seen  in  the 
neuritic  form  of  muscular  dystrophies. 

The  age  of  onset  and  the  extent  to  which 
the  disease  has  progressed  in  a  short  period 
of  time  are  quite  remarkable. 

The  pathological  findings,  however,  are 
those  commonly  observed  in  the  adolescent 
and  adult  type  of  the  disease. 

Because  of  the  youth  of  the  patients, 
there  are  many  points  of  investigation 
which  are  necessarily  inaccessible,  but  the 
findings  are  sufficiently  definite  to  make 
these  two  cases  worthy  of  presentation. 


Patient,  S.  R.,  age  five  and  a  half  years; 
female;  white.  Vanderbilt  Clinic  No.  24447. 
Admitted  March  26,  1919". 

Present  Illness  beginning  iiith  Complaint. 
— The  mother  states  that  the  child  has 
never  been  able  to  walk  alone  or  sit  erect. 
For  the  past  five  weeks  she  has  had  in- 
continence of  urine  and  feces. 

Previous  History. — She  was  born  after  a 
twenty-four  hour  labor  without  instru- 
ments and  revived  with  difficulty.  She  was 
said  to  have  weighed  nine  and  a  half 
pounds.  She  was  artificially  fed  and  thrived 
moderately  well.  Her  dentition  was  nor- 
mal. It  was  noteworthy  here  that  she  did 
not  hold  her  head  up  until  seven  months, 
and  did  not  sit  up  until  thirteen  months. 
She  began  to  make  attempts  at  walking  at 
nineteen  months,  with  the  aid  of  a  chair, 
but  has  never  walked  alone  at  any  time. 
She  began  to  talk  at  sixteen  months,  but 
indistinctly.  She  has  never  had  any  acci- 
dents. Her  tonsils  were  removed  when  she 
was  three  years  old.  She  had  one  convul- 
sion when  four  months  old,  the  cause  of 


which  is  not  known.  She  has  never  been 
ill  except  for  the  above  complaint. 

Family  History. — The  parents  are  first 
cousins.  There  is  no  known  history  of 
similar  nervous  disorder  on  either  side  of 
the  family.  Her  brother  is  the  patient  de- 
scribed below. 

Voluntary  Motor  System. — Coopera- 
tion is  poor;  although  the  child  under- 
stands, she  seems  unwilling  to  assist. 

Abnormal  Attitudes  and  Deformities. — 
The  fingers  are  fiexed.  There  is  bilateral 
claw  hand,  more  marked  in  the  left.  She 
also  has  bilateral  equinovarus.  She  has  a 
marked  curve  of  weakness  of  the  back 
when  placed  in  a  sitting  position. 

Gait. — She  cannot  walk  alone,  but  stands 
alone  with  the  feet  in  the  equinovarus  po- 
sition. With  assistance  she  walks  in  a 
shutfling  manner  on  the  outer  side  of  the 
soles. 

Coordination. — There  is  no  evidence  of 
ataxia  of  the  upper  or  lower. extremities. 

Skilled  Acts. — These  tests  are  performed 

as  well  as  her  weakness-  will  permit.  Her 

speech  is  indistinct  but  can  be  understood. 

Abnormal  Involuntary    Movements. — 

These  are  absent;  no  fibrillations  seen. 

Reflexes: 

Deep  Right       Left 

Biceps  o  o 

Triceps  o  o 

Radial  o  o 

Suprapatellar  ,  o  o 

Patellar  o  o 

Achilles  o  o 

Superficial 
Supra-umbilical  o  o 

Suprapubic 
Upper  lat.  abdom. 
Lower     "        " 


?  ? 

?  ? 
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Muscle  Strength. — Cannot  be  satisfac- 
torily tested,  but  she  cannot  rise  to  a  sit- 
ting or  standing  position  when  recumbent. 
The  power  of  muscle  groups  could  not  be 
ascertained  because  of  the  failure  of  the 
child  to  respond  to  commands.  The  weak- 
ness is  quite  marked  throughout  the  body 
but  especially  so  in  the  distal  portions  of 
the  extremities  and  the  trunk.  She  cannot 
fully  extend  the  fingers  of  either  hand. 

Miiscle  Status. — There  is  marked  atrophy 
of  the  distal  portions  of  the  arms,  the 
interossei,  hypothenar  eminences  and  legs. 
The  muscles  are  everj'T^rhere  soft  and  flab- 
by. Their  tone  is  greatly  diminished.  There 
is  hyperextensibility  of  all  the  joints.  Her 
feet  can  easily  be  placed  behind  her  head. 

Electrical  Reactions. — There  is  no  change 
in  the  normal  contraction  formulse.  There 
is  no  reaction  of  degeneration  present,  but 
there  is  marked  tolerance  to  faradic  stimu- 
lation. 


Cranial  Nerves  which  are  examined  in 
detail  show  no  abnormalitv. 


Xer\-e  Status  shows  no  abnormality. 

Gexer.\l  Sensory  is  normal  as  far  as 
could  be  determined. 


Fig.  2. 

Systemic  Examination  was  entirely 
normal. 

Laboratory  Tests. — The  Wassermann 
blood  serum  reaction  is  negative. 

Blood  examination  shows  85  per  cent 
hemoglobin  and  normal  blood  smear. 

The  urine  analysis  was  normal. 

CASE    II 

J.  R.,  age  three  and  a  half  years;  male. 
Brother  of  preceding  patient. 

Present  Illness  beginning  with  Com- 
plaint.— The  patient  was  brought  to  the 
clinic  because  he  falls  backward  when  he 
attempts  to  walk.  The  mother  states  that 
he  was  able  to  walk  well  six  months  ago. 

Previous  History. — The  patient  was  born 
at  term  after  a  short  labor  and  weighed  4 
pounds.  There  was  no  evidence  of  injury  at 
birth.  He  began  to  hold  up  his  head  at  four 
months,  sat  up  at  nine  months,  and  walked 
at  fifteen  months.  He  cut  his  first  tooth  at 
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one  year.  He  began  to  talk  at  two  and  a 
half  years  of  age.  His  tonsils  were  removed 
because  of  frequent  colds  and  earaches 
when  he  was  two  years.  Otherwise,  there 
have  been  no  other  illnesses. 

Family  History  is  described  in  the  pre- 
vious case. 

Voluntary  Motor  System.  Abnormal 
Attitudes. — When  his  hands  and  fingers  are 
extended,  the  proximal  phalanges  are  ex- 


FiG.  3- 

tended,  but  the  distal  phalanges  are  slightly 
flexed.  Otherwise. there  is  nothing  worthy  of 
note. 

Gait. — The  boy  is  unable  to  walk  alone 
and  upon  making  the  attempt  falls  back- 
ward. When  assisted,  his  gait  is  of  the 
equinovarus  type  with  a  tendency  to 
shuffling. 

Coordination. — Standing  with  feet  to- 
gether and  eyes  open,  he  falls  backward 
without  swaying;  the  same  is  repeated 
when  the  eyes  are  closed. 


Non-equilibratory. — Because  of  poor  co- 
operation, the  tests  are  not  well  performed 
and  it  is  questionable  as  to  the  amount  of 
ataxia,  if  any,  in  the  upper  or  lower 
extremities. 

Skilled  Acts. — There  is  apparently  no 
abnormality.  Speech  is  of  a  lisping  charac- 
ter but  is  clear  enough  to  be  understood. 

Abnormal  In  voluntary  Movements. — 
None  can  be  detected;  fibrillations  absent. 

Reflexes: 


Deep 

Right 

Left 

Biceps 

0 

0 

Triceps 

? 

? 

Radial 

7 

? 

Suprapatellar 

0 

0 

Patellar 

? 

? 

Achilles 

0 

0 

Superficial 

Supra-umbilical 

0 

0 

Suprapubic 

0 

0 

Upper  lat.  abdom. 

I 

I 

Lower     "         " 

I 

I 

Cremasteric 

2 

2 

Plantar 

I 

I 

Babinski  and 

modifications 

0 

0 

Muscle  Strength. — Because  of  the  child's 
poor  cooperation,  it  is  impossible  to  state 
how  much  diminution  there  is  in  the  vari- 
ous muscle  groups,  but  there  are  undoubt- 
edly defects  in  the  distal  portions  of  the 
upper  and  lower  extremities. 

Muscle  Status. — The  muscles  are  gener- 
ally atrophic  and  of  a  flabby  consistency. 

Abnormal  Associated  Movements. — None. 

Electrical  reactions  were  similar  to 
above  case. 


Nerve  Status. 
noted. 


-Nothing  abnormal  was 


General  Sensory. — It  was  impossible 
to  make  accurate  sensory  determinations 
because  of  the  patient's  inability  to  co- 
operate. 

Cranial  Nerves. — These  were  carefully 
tested  and  no  abnormality  was  detected. 
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Mental  Status. — He  is  bright,  active 
and  inquisitive,  and  is  quite  normal  for  a 
boy  of  his  age. 

Cranial  Morphology  is  apparently 
normal.  No  x-ray  of  the  skull  was  taken. 

Systemic  Examination  was  normal 
throughout. 

Laboratory  Tests:  The  blood  Wasser- 
mann  was  negative. 

The  urine  analysis  was  normal. 

The  blood  smear  was  normal,  hemo- 
globin 80  per  cent. 


The  essential  pathological  features  of 
the  above  cases  may  be  summarized  as 
follows : 

1.  The  development  of  marked  atrophy 
of  hand  muscles  before  the  age  of  5  years. 

2.  Marked  disturbance  in  gait. 

3.  Absence  of  all  reflexes. 

4.  Extensive  atrophy  in  the  distal  ex- 
tremities. 

While  it  is  impossible  as  yet  to  eliminate 
the  existence  of  other  myopathic  processes, 
the  clinical  findings  conform  more  nearly 
to  the  neuritic  type  of  muscular  dys- 
trophy. 


NORMAL  AND  ABNORMAL  VARIATIONS  IN  THE 
PITUITARY  FOSSA 

BY    HUBERT    S.    HOWE,    M.D. 

Instructor  in  Neurology,  Columbia  University 
Assistant  Visiting  Neurologist  to  the  Presbyterian  Hospital 

NEW  YORK  CITY 


That  the  sella  turcica  normally  varies  in 
size  is  well  known;  and  as  the  measure- 
ments of  the  normal  variations  given  by 
different  investigators  do  not  agree  very 
closely,  it  was  determined  to  study  more 
accurately  the  normal  differences.  In  order 
to  do  this  a  series  of  forty  normal  sellse  were 
collected.  Reproductions  of  their  outlines 
traced  from  the  x-ray  plates  are  given  be- 
low. (Pig.  I.)  It  can  readily  be  seen  by 
glancing  at  these  tracings  that  marked 
variations  occur  in  all  the  dimensions  of 
the  pituitary  fossa. 

The  sella  turcica  is  a  U-shaped  depres- 
sion in  the  superior  surface  of  the  sphenoid 
bone.  Its  anterior,  inferior  and  posterior 
surfaces  are  bony,  while  above  and  later- 
ally it  is  covered  by  projections  of  dura 
mater.  At  its  anterior  superior  margin  is 
the  olivary  eminence,  or  tuberculum  sellse, 
a  rounded  projecting  ridge  which  is  situated 
below  the  lower  border  of  the  optic  groove 
in  which  the  optic  chiasm  is  lodged.  Its 
anterior  and  inferior  surfaces  are  formed  by 
a  plate  of  bone  which  covers  the  sphenoidal 
sinuses  and  is  continuous  posteriorly  with  a 
small  bony  plate  which  projects  upwards 
into  the  cranial  cavity  and  limits  the  pitu- 
itary fossa  posteriorly.  This  projecting 
plate  of  bone  is  the  dorsum  sellae.  At  the 
superior  angles  of  the  dorsum  sellas  are 
little  tubercles  which  are  called  the  pos- 
terior clinoid  processes.  The  anterior  cli- 
noid  processes  are  the  projecting  extremities 
of  the  lesser  wings  of  the  sphenoid,  and 
have  not  the  corresponding  relation  to  the 
pituitary  fossa  as  the  posterior  clinoids. 
The  anterior  clinoid  processes  are  not  an- 
terior to  the  fossa,  but  are  in  a  more  lateral 
plane,  often  being  5  to  7  millimeters  ex- 
ternal to  the  lateral  margins  of  the  sella 
turcica. 

The  anterior  clinoid  processes  serve  as 


points  of  attachment  for  the  anterior  ex- 
tremities of  the  tentorium. 

On  both  sides  of  the  body  of  the  sphe- 
noid, external  and  inferior  to  the  sella  tur- 
cica, is  the  carotid  groove  which  lodges  the 
cavernous  sinus  and  internal  carotid  artery. 
The  middle  clinoid  process  is  situated  in 
this  groove  just  external  and  below  the 
lateral  terminations  of  the  olivary  process. 
Occasionally  the  middle  clinoids  are  con- 
nected by  a  small  spicule  of  bone  to  the 
anterior  clinoid  processes,  and  rarely  the 
anterior  and  posterior  clinoids  are  con- 
nected by  a  bony  bridge.  (Fig.  2.) 

The  sella  turcica  is  limited  above  by  the 
diaphragma  sellas,  which  is  a  circular  fold 
of  dura  firmly  attached  anteriorly  to  the 
olivary  eminence,  and  posteriorly  to  the 
posterior  clinoid  processes.  In  its  center 
there  is  a  small  opening — the  foramen  dia- 
phragmatis  sells — through  which  the  in- 
fundibulum  passes  to  communicate  with 
the  third  ventricle  of  the  brain. 

The  lateral  boundaries  are  formed  by  a 
fold  of  dura  which  separates  the  hypophy- 
sis from  the  cavernous  sinus. 

It  is  important  to  note  that  the  antero- 
posterior diameter  is  not  the  interclinoid 
distance,  as  is  usually  given  in  the  litera- 
ture, but  is  the  distance  from  the  olivary 
eminence  to  the  posterior  clinoid  process. 

The  size  of  the  sella  turcica  varies  enor- 
mously, as  may  be  seen  from  the  measure- 
ments of  the  normal  given  by  various 
authors.  The  measurements  given  by  Gush- 
ing, Gibson,  Keith  and  Fitzgerald  are  as 
follows ; 


Antero-posterior     Breadth 
diameter 


Depth 


Gushing 


Gibson 
Keith 


Fitzgerald    IO-14.5  mm. 


15  mm.  (maximum  10  mm.  (maximum 

normal)  normal) 

12  mm.  13  mm.  6  mm. 

10-12  mm.  14-15  mm.        8  mm. 

I4-I7.5mm.     6.5-7.5  mm. 
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Fig  I.  Traced  Outlines  of  40  Normal  Pituitary  Fossa  Showing  the  Marked  Variations  in  Size  and  Shape. 
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In  my  series,  the  measurements  of  the 
smallest  normal  were,  anteroposterior  di- 
ameter, 6  mm.,  depth,  5  mm.;  and  of  the 
largest  normal,  anteroposterior  diameter, 
15  mm.,  depth,  12  mm. 

In  taking  radiographs  of  the  sella  tur- 
cica, it  is  very  important  to  have  the  tube 
and  head  in  the  proper  position  so  that 
there  will  be  no  distortion  of  the  outline, 
and  so  that  the  outlines  of  the  symmetrical 


on  the  x-ray  plate  over  the  olivary  emi- 
nence and  appear  to  be  the  anterior  boun- 
dary of  the  pituitary  fossa.  This  is  well 
shown  in  Fig.  3,  where  the  sella  is  well 
outlined,  though  the  anterior  clinoid  pro- 
cesses are  superimposed  over  the  olivary 
eminence.  It  is  often  very  difficult  to  make 
out  the  shadow  of  the  olivary  eminence,  as 
it  is  obliterated  by  that  of  its  anterior 
clinoids,  which  are  composed  of  dense  bone 


Fig.  2.  Average  Formation  of  Sella  Turcica 
Showing  the  Position  of  the  Anterior  Clinoid 
Processes  in  their  Normal  Relation  to  the 
Pituitary  Fossa. 


parts  will  be  exactly  superimposed.  In 
order  to  accomplish  this  the  median  plane 
of  the  skull  must  be  exactly  parallel  to  the 
x-ray  plate.  The  tube  must  be  directly  over 
the  sella,  and  this  corresponds  to  a  point 
midway  between  the  external  angular 
process  of  the  frontal  bone  and  the  external 
auditory  meatus. 

In  the  interpretation  of  x-ray  plates,  it  is 
important  to  remember  that  the  anterior 
clinoid  processes  ordinarily  do  not  have  any 
direct  relationship  to  the  sella,  as  they  are 
situated  laterally  to  it,  but   are  projected 


Fig.  3.  Sella  Turcica  with  Anterior,  Middle  and 
Posterior  Clinoid  Processes  on  the  Left,  and 
THE  Anterior  and  Middle  Clinoids  on  the  Right, 
connected  by  Bony  Spicules.  A  Formation  of 
Infrequent  Occurrence. 

and  are  projected  in  their  longitudinal 
a.xes. 

The  optic  groove,  or  sulcus  chiasmicus,  is 
above,  anterior  and  nearly  at  right  angles 
to  the  anterior  wall  of  the  sella  turcica,  and 
this  may  frequently  be  made  out  when  it 
is  impossible  to  see  the  outline  of  the 
tuberculum  sellas. 

Figs.  5  and  6  show  the  outline  of  the 
sella  and  adjoining  structures.  In  Fig.  5 
the  anterior  clinoid  processes  are  projected 
as  though  they  were  within  the  sella,  while 
in    Fig.    6    they    appear  to    be   above  it. 
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Usually  they  are  shown  in  a  position  be- 
tween these  two,  and  if  they  are  very  long 
their  projection  shadow  may  overlap  that 
of  the  posterior  clinoids  and  appear  to  be 
connected  with  them.  A  bony  connection 


are  usually  in  apposition  with  the  floor  of 
the  sella  and  its  anterior  wall  as  high  as  the 
lower  margin  of  the  tuberculum.  The  bone 
forming  this  portion  of  the  sella  is  about  i 
millimeter  thick  and  is  slightly  thicker  than 


Fig.  4.  Normal  Pituitary  Fossa. 

of  this  kind  does  occur  in  rare  instances, 
as  is  shown  in  Fig.  2;  but  this  is  quite 
uncommon,  and  when  we  see  this  appear- 
ance in  the  radiograph  it  is  usually  a 
projection  artifact. 

Figs.  3  and  4  show  the  relation  of  the 
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ACV    T  \—?S 


Fig.  6. 

A  C  P  Anterior  clinoid  process. 

D  S  Dorsum  sells. 

F  Floor  of  sella. 

O  P  Orbital  plane. 

O  S  Optic  sulcus. 


Fig.  5.  Normal  Pituitary  Fossa. 

that  of  the  dorsum  selte  or  olivary  process. 
The  dorsum  sellae  is  an  irregular  quadri- 
lateral plate  of  bone,  5  to  10  millimeters  in 
height,  about  2  to  3  millimeters  thick,  and 
about  15  to  22  millimeters  in  width,  being 
broader  at  the  base    than    at    its    upper 

0? 


s? 


—vs 


Fig.  7. 


P  C  P  Posterior  clinoid  process. 

P  S  Posterior  wall  of  sphenoidal  sinus. 

S  P  Sphenoidal  plane. 

T  Tuberculum  sellae  or  olivary  process. 


Outlines  of  sellas  in  Figures  4  and  5.  Note  the  positions  of  the  anterior  clinoid  processes  as  they  are  pro- 
■jected  on  the  plate;  also  the  tuberculum  sellae  which  form  the  true  anterior  superior  boundary  of  the 
pituitary  fossae. 


floor  of  the  sella  to  the  sphenoidal  sinuses. 
Though  the  formation  of  these  cells  varies 
greatly,  as  has  been  shown  by  Gibson,  they 


margin.  It  is  composed  of  a  thin,  com- 
pact, cortical  shell  filled  with  soft  spongy 
bone. 
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PATHOLOGICAL  ALTERATIONS  IN  THE  SELLA 
TURCICA 

Alterations  in  the  sella  may  take  place 
under  the  following  conditions: 
I.   Tumors  of  the  hypophysis. 
II.   Tumors  of  the  base  of  the  brain  in  the 

region  of  the  pituitary  fossa. 
III.   Brain   tumors  and  intracranial  dis- 


trophy.  In  acromegaly  any  one  of  the  three 
following  conditions  may  be  found: 

1.  No  change  in  the  sellar  size  or  outline. 

2.  General  enlargement  of  the  pituitary 
fossa  but  without  any  erosion  or  absorption 
of  bone. 

3.  Enlargement  of  the  sellar  space  by  ab- 
sorption of  all  or  of  portions  of  the  bony 
envelope. 


Fig.  8.  Enlargement  of  Sella  Turcica  in  Acro- 
megaly WITHOUT  Absorption  ofBone. 

eases  producing  an  increased  in- 
tracranial pressure. 
IV.  Tumors  and  inflammatory  diseases 
of  the  body  of  the  sphenoid  bone. 
I.  Tumors  of  the  Hypophysis.  It  is  gen- 
erally conceded  now  that  in  all  cases  of 
acromegaly  there  is  present  either  an  ade- 
noma or  adenocarcinoma  of  the  anterior 
lobe  of  the  pituitary  gland,  and  with  it  a 
glandular  hyperfunction.  Most  of  these 
tumors  are  adenomata  and  are  of  very  slow 
growth,  so  that  there  may  not  be  very 
great  enlargement  of  the  gland.  Other 
varieties  of  tumors  which  have  been  de- 
scribed include  sarcomata,  gliomata,  ter- 
atomata,  chondroma,  fibroma,  as  well  as 
tuberculomas  and  gummas.  If  the  entire 
lobe  of  the  gland  is  destroyed  by  a  hemor- 
rhage, tumor,  inflammatory  process,  or  by 
pressure  of  a  hydrocephalus,  the  symptoms 
produced  are  those  of  hypophyseal  dys- 


FiG.  9.  Outline  of  a  pituitary  fossa  in  acromegaly 
showing  enlargement  of  sella  with  partial 
absorption   of   its   walls,   the    dorsum    sellce 

BEING    practically    DETACHED    BELOW    WHILE    THE 
POSTCLINOID  PROCESSES  REMAIN  INTACT. 

1.  The  normal  hypophysis,  according  to 
Giordani,  measures  5  to  8  millimeters 
anteroposteriorly,  5  to  7  millimeters  ver- 
tically, and  12  to  15  millimeters  trans- 
versely. From  these  measurements  it  will 
be  seen  that  the  normal  hypophysis  about 
fills  the  pituitary  fossa  transversely  but 
does  not  do  so  anteroposteriorly.  This  ex- 
cess space  is  taken  up  by  the  circular  sinus, 
which  is  composed  of  two  venous  channels, 
passing  in  front  and  behind  the  hypophysis 
and  connecting  the  cavernous  sinuses. 
Therefore  there  can  be  some  enlargement 
of  the  pituitary  gland  before  it  fills  its  bony 
cavity. 

2.  Cases  where  there  is  a  concentric  sel- 
lar enlargement.  In  some  chronic  cases  the 
pituitary  fossa  enlarges  symmetrically  as 
do  the  skull  and  other  portions  of  the  bony 
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framework.  This  is  usually  found  in  the 
giant  type  of  acromegaly.  The  sellar 
measurements  of  two  such  giants  given  by 
Keith  are  as  follows: 

Anteroposterior  Transverse  Depth 
1st  case  (Giant  O'Brien)  21  mm.  24  mm.  11  mm. 
2d  case  21   ram.       23  mm.     11   mm. 

In  two  other  cases  where  there  was  slight 
sellar  enlargement  he  gives  the  following 
measurements:  19  mm.  x  12  mm.  x  8  mm. 
and  15  mm.  x  18  mm.  x  6  mm. 

3.  Fossa  enlarged  by  absorption  of  bone. 
This  is  a  very  frequent  finding  in  acro- 
megaly. Measurements  of  such  fossae  are 
given  frequently  in  the  literature  of  acro- 
megaly. Two  cases  examined  by  Keith  had 
the  following  dimensions: 


A  nieroposlerior 

Trayisverse 

Depth 

20  mm. 

17  mm. 

20  mm. 

19  mm. 

22  mm. 

14  mm. 

As  the  hypophysis  is  situated  within  the 
pituitary  fossa  it  is  evident  that  in  enlarge- 
ment absorption  of  bone  would  not  at  first 
involve  the  tip  of  the  posterior  clinoid  pro- 
cesses or  the  top  of  the  dorsum  sellas,  but 
would  involve  the  floor  of  the  sella  or  its 
anterior  or  posterior  wall.  If  x-ray  pictures 
are  taken  at  this  stage  one  may  see  the 
posterior  clinoid  processes  and  the  ventral 
plate  of  the  dorsum  sellee  quite  plainly 
though  it  may  be  detached  from  what  re- 
maining fragments  of  the  sellar  floor  can 
be  made  out.  This  condition  is  well  shown 
in  Fig.  8.  Frequently,  however,  the  ab- 
sorption of  the  bony  space  is  so  extensive 
that  it  is  impossible  to  find  any  landmarks 
or  see  any  remnants  of  its  outline. 

In  hypophyseal  dystrophy  the  sella  may 
be  normal  or  enlarged  depending  upon  the 
cause  of  the  glandular  atrophy. 

II.  In  tumors  of  the  base  of  the  brain  in 
the  pituitary  region  the  sequence  of  .x-ray 
findings  is  quite  different  from  that  of  in- 
trasellar  tumors.  In  this  condition  there  is 
first  absorption  of  the  posterior  clinoid 
processes  and  dorsum  sells,  while  the  floor 
and  anterior  wall  of  the  pituitary  fossa  are 
at  first  entirely  unaffected. 

III.  Supratentorial  tumors  and  intra- 
cranial conditions,  such  as  chronic  hydro- 


cephalus, which  produce  long  continued 
increased  intracranial  pressure,  may  bring 
about  absorption  of  the  posterior  clinoid 
processes  and  dorsum  sellae  by  causing  a 
protrusion  of  the  adjacent  structures  into 
the  sellar  space.  A  case  of  this  kind  is  re- 
ported by  Gushing.  In  its  discussion  he 
states  that  "a  widening  of  the  cup  with 
more  or  less  absorption  of  the  dorsum  sellae 
often  accompanies  marked  states  of  in- 
creased intracranial  pressure,  and  is  par- 
ticularly common  in  cerebellar  lesions 
which  have  caused  an  obstructive  ventricu- 
lar hydrops." 

IV.  Tumors  and  inflammatory  condi- 
tions of  the  body  of  the  sphenoid  are  un- 
common. Metastatic  carcinomata  and  tu- 
berculosis have  been  described,  but  are  of 
rare  occurrence. 


I .  The  pituitary  fossa  is  normally  subject 
to  great  variations  in  size  and  outline  and 
gives  no  information  concerning  the  condi- 
tion of  the  pituitary  gland  unless  there  is 
very  marked  sellar  enlargement  or  absorp- 
tion of  some  portion  of  the  bony  envelope. 
-  2.  The  anterior  clinoid  processes  which 
seem  to  form  the  anterior  portion  of  the  sella 
on  the  .T-ray  plate,  in  reality  have  no  close 
relation  to  the  pituitary  fossa,  this  appear- 
ance being  an  artifact  of  projection,  the  true 
anterior  superior  boundary  being  the  tuber- 
culum  sellae. 

3.  Tumors  arising  in  the  pituitary  fossa 
cause  absorption  of  the  floor  and  walls  of  the 
fossa  before  affecting  the  posterior  clinoids. 
Supratentorial  tumors  and  conditions  caus- 
ing chronic  increased  intracranial  pressure 
may  bring  about  absorption  of  the  posterior 
clinoid  processes. 
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A  CASE  OF  BLEPHAROPTOSIS  OF  PSYCHOGENIC  ORIGIN 


BY    CHARLES    ROSENHECK,  M.D. 

Neurologist  to  the  Hospital  for  Deformities  and  Joint  Diseases 

NEW  YORK  CITY 


At  a  recent  conference  held  at  the  Pres- 
byterian Hospital,  Dr.  McKendree  pre- 
sented an  interesting  series  of  cases  of 
blepharoptosis  whose  origin  could  be 
traced  definitely  to  some  underlying  patho- 
logic process.  As  a  fitting  sequence  to  his 
presentation,  the  case  herein  reported  is  of 
sufficient  interest  to  warrant  a  detailed  de- 
scription for  the  following  reasons : 

1 .  A  thorough  clinical  study  failed  to  re- 
veal any  organic  defect  to  account  for  the 
ptosis. 

2.  The  long  duration  of  the  symptom — 
seven  years. 

3.  No  improvement  of  the  condition  in 
spite  of  a  varying  therapy  consistently 
applied. 

4.  The  definite  establishment  of  an  un- 
derlying psychogenic  defect  which  un- 
fortunately, however,  we  were  unable  to 
utilize  to  our  advantage,  as  a  psycho- 
analysis failed  to  unfathom  the  mysterious 
conduct  on  the  part  of  the  eyelids. 

History. — The  patient  is  a  female, 
twenty  years  of  age,  born  in  Russia  of  He- 
brew parentage,  who  comes  under  obser- 
vation for  a  ptosis  of  the  right  lid  which  is 
of  seven  years'  duration.  Its  onset  she  traces 
definitely  to  an  inflammatory  attack  lim- 
ited to  the  right  eye,  which  produced  red- 
ness, swelling  and  closure  of  the  lid.  She 
visited  an  eye  clinic  where  a  diagnosis  of 
conjunctivitis  was  made  and  treatment 
instituted.  After  several  weeks  of  treat- 
ment the  acute  phase  of  the  condition  sub- 
sided except  the  ptosis  which  remained. 
She  continued  treatment  for  two  or  three 
months  and  was  then  referred  to  another 
institution.  A  blood  test  performed  at  the 
first  clinic  was  found  to  be  positive,  ac- 
cording to  the  statement  of  the  patient. 
At  the  second  institution  she  came  under 
the  care  of  Dr.  Reese,  who  deemed  it  ad- 

*  Presented  at  a  clinical  conference  Ji 


visable  to  have  a  Wassermann  performed. 
The  result  of  this  test  was  not  communi- 
cated to  the  patient.  Two  injections  of 
salvarsan  were  administered  without  im- 
provement in  the  ptosis.  She  continued 
under  Dr.  Reese's  observation  for  about 
two  years,  during  which  time  several  opera- 
tive procedures  were  undertaken  without 
result.  She  was  then  referred  to  a  promi- 
nent neurologist  who  advised  alcoholic 
injections.  She  received  two  of  these  in- 
jections, but  on  account  of  the  severe 
reaction  she  refused  further  treatment. 
The  ptosis  continued,  so  the  patient  de- 
cided to  discontinue  all  treatment.  She 
thus  absented  herself  for  a  period  of  two 
years.  During  this  time  there  was  no 
change  in  the  condition.  At  the  end  of  this 
time  she  visited  a  neurologic  clinic  where 
a  course  of  exercises,  baths  and  massage 
was  instituted  without  avail.  She  discon- 
tinued treatment  for  another  year,  during 
which  time  there  was  no  change  in  the 
ocular  condition.  She  was  again  seen  by 
Dr.  Reese,  who  kindly  referred  the  case  to 
me. 

Leaving  aside  the  ocular  condition  for 
the  moment  we  will  take  into  consideration 
her  general  behavior  during  these  seven 
years.  She  suffered  no  acute  illness  but  had 
periods  of  depression,  during  which  she 
would  isolate  herself  in  her  room  and  refuse 
to  see  anyone.  At  other  times,  irritability 
of  temper  manifested  itself  and  she  was 
unable  to  agree  with  those  about  her.  She 
adopted  a  negativistic  attitude  and  assumed 
a  sulky,  spiteful  manner,  which  conduct 
brought  her  into  continual  conflict  with  her 
relatives.  They  however  (the  relatives) 
were  quite  indulgent  and  tried  to  reason 
with  the  patient  and  assure  her  that  their 
efforts  were  directed  toward  helping  her  in 
every  way,  such  as  advising  her  to  visit 
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the  doctor  regularly  and  to  take  good  care 
of  herself  generally.  She  was  fed  liberally, 
and  was  given  all  she  asked  for  in  the  way 
of  clothes  and  nlone3^  At  one  time  she  was 
even  sent  to  a  private  sanitarium  in  the 
mountains  in  order  to  assist  her  to  a  speedy 
recovery.  Her  histors^  prior  to  the  onset  of 
the  ptosis  is  suggestive  enough  to  warrant 
a  detailed  narrative.  That  it  has  a  distinct 
bearing  on  the  development  of  the  ptosis 
is  obvious  enough.  But  the  mechanism  that 
brought  it  about  we  were  unable  to  de- 
termine, as  heretofore  stated. 

She  was  bom  in  Russia  and  came  to  this 


for  recent  and  remote  events.  She  was 
taken  to  an  institution  and  after  remaining 
there  a  week  was  discharged  apparently 
much  improved  in  her  mental  state.  She 
was  then  taken  to  the  country  and  after  a 
staj'  of  three  months  returned  home  with- 
out slight  improvement  in  the  depression. 
This  depression  has  been  persistent  up  to 
the  present  time;  but  there  have  been  in- 
tervening periods  in  which  she  has  felt 
quite  normal.  During  these  intervals  she 
visits  the  theatres,  calls  on  her  friends  and 
interests  herself  in  all  matters  of  the 
household. 


Fig.    I.    Blepharoptosis   of    Psychogenic    Origin".      Fig. 


>.  Raising  of  Piosed  Lid  Showing  Functional 
Integrity  of  Oculojiotor  Apparatus. 


country  when  she  was  two  j'ears  of  age. 
Her  childhood  was  without  incident.  When 
she  was  nine  years  of  age,  her  step-father 
died  and  the  mother,  in  order  to  sustain  the 
famih',  had  to  seek  emplo^'ment.  Hard 
work,  worry  and  increasing  difficulty  to 
support  her  children  finally  undermined 
her  mother's  health,  and  she  died  when  our 
patient  was  twelve  years  old.  The  death 
of  the  mother  affected  her  greatly.  She 
isolated  herself,  refused  to  see  anyone, 
cried  a  great  deal  and  was  profoundh^  de- 
pressed. The  depression  finally  culminated 
in  a  psychotic  outbreak  which  was  charac- 
terized b}^  clouding  of  consciousness,  visual 
and  auditorv  hallucinations,  and  amnesia 


She  attended  school  in  a  fairly  regular 
manner  and  managed  to  finish  two  years 
at  a  high  school.  Although  urged  bj^  her 
relatives  to  continue,  she  decided  to  leave 
school  and  seek  employment.  Her  deport- 
ment and  work  at  school  were  up  to  the 
standard  and  elicited  no  criticism  from  her 
teachers. 

EXAMINATION 

During  the  examination  the  patient  co- 
operated willingly  and  readily  answered  all 
questions.  She  is  of  average  intelligence, 
keenly  analytical  as  to  the  variations  in  her 
psychic  behavior,  and  evidences  a  sincere 
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willingness  to  assist  in  any  way  that  will 
expedite  her  recovery. 

Voluntary  Motor  System. — There 
were  no  abnormal  attitudes  of  the  volun- 
tary motor  system  noted  except  the  ptosis, 
which  will  be  considered  more  in  detail 
under  the  examination  of  the  cranial 
nerves. 

Gait. — This  is  normal  in  all  its  phases. 

Coordination. — All  coordinative  move- 
ments, both  of  equilibratory  and  non- 
equilibratory  type,  are  performed  in  a 
normal  manner. 

Skilled  Acts. — ^All  skilled  test  acts  showed 
no  defects  and  were  satisfactorily  per- 
formed. There  was  no  dysmetria  noted.  All 
rapidly  repeated  pronation  and  supination 
movements  were  well  executed. 

Reflexes. — The  deep  reflexes  of  the  upper 
and  lower  extremities  were  present  and 
equal  and  showed  no  variations  from  the 
normal. 

Abnormal  Involuntary  Movements. — 
There  were  no  demonstrable  tremors, 
twitchings,  athetoses,  choreiform  move- 
ments or  spasms. 

Muscle  Strength. — This  shows  no  impair- 
ment in  the  entire  somatic  musculature. 
All  possible  forms  of  muscular  effort,  such 
as  flexion,  extension,  rotation,  abduction 
and  adduction,  were  performed  in  a  satis- 
factory manner. 

Muscle  Status. — There  was  no  atrophy 
or  hypertrophy  noted.  Hypotonia  and  hy- 
pertonia likewise  absent. 

Abnormal  Associated  Movements. — There 
were  none  demonstrable. 

Nerve  Status. — There  were  no  impair- 
ment in  the  behavior  and  no  pathologic 
alterations  noted  in  the  condition  of  the 
peripheral  nervous  system. 

General  Sensory. — General  sensory 
examination  revealed  acuity,  localization 
and  discrimination  normal  for  touch,  pain, 
temperature  pressure  and  muscle-tendon 
sense. 


Cr.\nial  Nerves. — As  the  ptosis  was 
the  paramount  disturbance  noted  thus  far, 
the  condition  of  the  oculomotor  apparatus 
was  examined  with  particular  care.  The 
pupils  responded  promptly  to  light  and 
accommodation.  The  consensual  reaction 
was  normal.  There  was  no  limitation  in  the 
ocular  movements  of  the  right  eye  after 
raising  of  the  ptosed  lid.  When  the  sup- 
porting finger  was  removed  the  lid  would 
promptly  snap  into  place.  When  the  pa- 
tient was  requested  to  raise  it  voluntarily, 
one  could  readily  discern  a  marked  spas- 
modic tremor  in  the  upper  and  lower  lids 
and  a  slit-like  aperture  was  the  result  of  the 
effort,  through  which  the  sclera  of  the  eye 
was  barely  visible.  Conjugate  eye  move- 
ments were  normally  performed.  The 
fundi  were  negative.  The  other  cranial 
nerves  were  carefully  investigated  and 
found  functionally  intact. 

Systemic  Examination. — The  patient 
is  much  undersized  and  shows  very 
poor  bodily  development.  Menstruation 
has  been  but  recently  established.  These 
factors  would  indicate  a  marked  dysfunc- 
tion in  the  endocrine  system.  There  are  no 
other  noteworthy  abnormalities  noted. 

Laboratory  Examination. — All  lab- 
oratory data  have  been  uniformity  nega- 
tive. 

summary  and  diagnosis 

What  are  the  deductions  to  be  drawn  in 
an  analysis  of  this  case?  A  very  thorough 
clinical  examination  of  the  cerebrospinal 
axis  reveals  no  organic  abnormalities. 
There  are  no  gross  motor  or  sensory  dis- 
turbances. The  movements  of  the  right 
eyeball  in  all  planes  are  performed  readily 
enough.  But  the  ptosis  remains  persis- 
tently as  mute  evidence  of  the  only  neuro- 
logic abnormality.  We  can  hardly  consider 
this  of  organic  origin  and  ignore  the  escape 
of  the  other  ocular  muscles  from  a  similar 
fate.  Laying  aside  the  organic   theory    as 
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untenable  we  obviously  have  to  consider 
the  ptosis  as  a  functional  affair.  Perhaps 
the  term  psychogenic  as  applied  to  this 
particular  case  may  be  inappropriate.  Shall 
we  name  it  a  reflex  orbicular  spasm?  The 
adherents  of  the  reflex  theory  will  readily 
find  abundant  testimony  to  substantiate 
their  belief,  for  we  have  not  a  history  of  an 
eye  infection  and  a  subseqtient  develop- 


ment of  the  ptosis.  Reflex  irritability 
readily  enough.  But  that  hardly  disposes 
of  the  psychogenic  idea.  The  underlying 
psychic  defect  is  there.  The  history  is  clear 
enough  on  that  point.  The  soil  was  ripe 
for  the  development  of  this  bizarre  paraly- 
sis. The  eye  infection  was  simply  the  re- 
lease that  culminated  in  this  abnormal 
functional  behavior. 


CONGENITAL  AMYOTROPHIC  ATAXIA 


BY  JOHN    H.    NOLAN,    M.D. 

Clinical  Assistant  in  Neurology,  Columbia  University 

NEW  YORK  CITY 


J.  H.,  male,  American,  age  fifteen  years. 
Case  History  24360  V.  C.  Admitted  to  the 
Vanderbilt  Clinic  March  17,  19 19. 

History.  Present  Illness. — His  mother 
states  that  he  is  not  able  to  walk  any  dis- 
tance alone  because  he  staggers  and  falls. 
His  father  thinks  he  is  improving  in  his 
gait. 

Previous  History. — He  is  the  second  child 
of  healthy  parents,  born  normally  after  a 
two  and  a  half  hour  labor ;  he  cried  at  once 
and  presented  no  evidence  of  injuries.  He 
weighed  eight  pounds.  He  was  breast  fed 
for  seven  months  and  then  placed  on  vari- 
ous formulae.  He  became  very  sick  with 
gastro-enteritis  and  lost  several  pounds,  so 
that  when  he  was  a  year  old  he  was  very 
feeble.  He  could  not  hold  his  head  up  until 
he  was  two  years  old,  and  began  to  learn  to 
walk  at  seven  years,  but  he  was  not  able  to 
walk  alone  until  he  was  eleven  years.  He 
cut  his  first  tooth  at  one  year  and  could 
talk  at  one  and  a  half  years.  His  anterior 
fontanelles  did  not  close  until  he  was  three 
years. 

He  is  said  to  have  had  infantile  paraly- 
sis at  the  age  of  two  years  because  of  his 
wasted  and  weakened  legs,  but  his  mother 
states  that  he  could  not  move  his  legs  long 
before  this  illness.  He  had  measles  at  three 
years,  uncomplicated;  pneumonia  at  five 
years  and  again  at  seven  years.  He  has 
never  had  any  accidents  or  operations. 

Family  History. — His  parents  and  one 
older  sister  are  in  good  health.  A  younger 
sister  died  of  hemorrhage  following  cutting 
of  the  lingual  frenum  when  three  days  old. 
There  have  been  two  miscarriages,  causes 
unknown.  There  is  no  known  familial  ner- 
vous disorder  in  his  family.  The  parents  are 
riot  related. 


Voluntary  Motor  System.  Abnormal 
A  ttitudes  and  Deformities. — He  has  a  marked 
lordosis  when  he  stands  and  a  curve  of 
weakness  when  he  sits.  He  has  a  mild  de- 
gree of  pes  cavus. 

Gait. — He  has  a  tabetic  gait,  but  also 
staggers  when  he  walks. 

Coordination. — He  sways  when  standing 
with  feet  together  and  eyes  open  and  falls 
in  a  few  moments  unless  supported,  but 
with  eyes  closed,  he  falls  at  once.  Non- 
equilibratory  test  shows  ataxia  in  the  right 
arm  and  left  leg.  The  left  arm  and  right  leg 
movements  are  normally  performed.  He 
pass-points  to  the  left  with  the  right  hand 
but  performs  normally  with  the  left. 

The  tests  for  dysmetria  and  adiadocho- 
kinesis  show  that  they  are  present. 

Skilled  Acts. — Normally  performed. 
Speech  is  normal. 

Abnormal  Involuntary  Movements. — Fib- 
rillary twitchings  are  observed  under  both 
arms  and  on  the  back. 

Reflexes: 

(a)  Deep  Right      Left 

Jaw  o?  o? 

Pectoral  o  o 

Biceps  o  o 

Triceps  o  o 

Radial  o  o 


Ulnar 

0 

0 

Wrist 

0 

0 

Suprapatellar 

0 

0 

Patellar 

0 

0 

Achilles 

0 

0 

Dorso-cuboidal 

d 

d — dorso- 
flexion 

Periosteal 

0 

0 

(b)  Superficial 

Ciliospinal 

I 

I 

Supra-umbilical 

0 

0 

Suprapubic 

0 

0 

Upper  lat.  abdom. 

0 

0 

Lower  lat.  abdom. 

0 

0 
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Cremasterics 

I 

I 

Plantar  flexion 

I 

I 

Babinski 

0 

o 

Chaddock 

0 

o 

Oppenheim 

o 

o 

Gordon 

o 

o 

Schafer 

o 

o 

Muscle  Strength. — He  arises  with  diffi- 
culty and  with  the  use  of  his  arms  to  a 
sitting  position.  He  also  makes  use  of  his 
arms  to  a  great  extent  in  rising  to  a  stand- 
ing attitude.  His  general  muscle  strength 
is  diminished  in  all  extremities,  but  par- 
ticularly so  in  the  right  arm  and  left  leg. 
His  grasp  is  stronger  in  the  left  hand  than 
in  the  right,  but  is  greatly  diminished  in 
both. 

Muscle  Stains. — There  is  wasting  of  the 
thenar  muscles.  His  general  musculature  is 
poorly  developed,  especially  in  his  arms 
and  legs.  The  muscles  are  soft  but  the  tone 
is  normal.  The  pectoral  muscles  exhibit 
myotatic  irritability  and  myoedema  in  a 
slight  degree.  The  electrical  tests  were  not 
done. 

Abnormal  Associated  Movements  are  not 
present. 

NER'srE  Status  shows  no  abnormality. 

General  Sensory. — Touch,  including 
localization  and  discrimination;  pain  and 
temperature,  normal. 

Vibratory  sensation  is  absent  over  the 
left  foot  and  half-way  up  the  left  leg,  else- 
where it  is  normal. 

Muscle  tendon  sense  is  greatly  dimin- 
ished, if  not  actually  lost,  in  the  toes  of 
both  feet,  particularly  in  the  left  big  toe. 
There  is  also  diminution  at  the  left  ankle 
and  knee. 

Stereognosis  is  normal. 

CranialNerves  . — The  olfactory,  acous- 
tic, trigeminus,  facial,  glossopharyngeus, 
spinal  accessory  and  hypoglossus  nerves 
are  normal. 

The  optic,  visual  apparatus,  oculomotor 
nerves  and  oculomotor  apparatus:  The 
vision  is  myopic  to  a  slight  extent.  The 


fundi  are  normal.  The  pupils  are  3  mm. 
wide;  they  are  equal,  regular,  central,  and 
react  promptly  to  light  and  accommoda- 
tion. There  is  no  strabismus,  diplopia  or 
nystagmus.  The  eyes  exhibit  considerable 
exophthalmus. 

Mental  Status. — Considering  his  very 
late  start  in  school  at  the  age  of  nine  years, 
he  has  made  exceptional  progress. 

Systemic. — The  tegumentary  examina- 
tion shows  no  abnormality. 

The  glandular  system  seems  to  be  nor- 
mal. 

Cardio-vascular . — The  pulse  is  regular, 
72  per  minute.  The  heart  is  normal,  and 
the  systolic  blood  pressure  is  no. 

The  respiratory,  gastro-intestinal  and 
genito-urinary  functions  are  normal. 

He  has  a  well  marked  macroglossus. 

Laboratory  Tests. — The  Wassermann 
blood  serum  was  negative. 


We  are  dealing  with  a  case  whose  symp- 
toms have  been  present  from  infancy.  He 
was  very  ill  at  seven  months,  but  a  baby 
should  be  able  to  hold  its  head  up  alone  at 
four  months.  He  was  late  in  learning  to 
talk,  sit,  stand  and  walk  but  he  has  been 
gaining  more  control  as  he  grows  older. 

The  examination  shows  combined  ataxia, 
loss  of  equilibration,  adiadochokinesia  and 
dysmetria.  Fibrillary  twitchings  are  ob- 
served in  both  arms,  associated  with  a  no- 
ticeable degree  of  wasting  of  the  thenar 
eminences.  The  deep  reflexes  are  absent; 
and  of  the  superficial,  only  the  ciliospinal, 
cremasterics  and  plantar  are  preserved. 
His  muscle  strength  is  greatly  diminished 
and  his  muscle  status  shows  poor  develop- 
ment. 

The  sensory  examination  reveals  pallan- 
esthesia in  the  left  foot  and  leg  as  described 
above,  combined  with  marked  disturbance 
in  the  muscle-tendon  and  joint  sense  in 
both  feet,  left  ankle  and  knee. 

Anatomically,  we  would  place  the  lesion 


Congenital  Amyotrophic  Ataxia 


245 


in  the  dorsal  columns,  the  columns  of 
Clarke,  and  the  lateral  cerebellar  tracts. 
This  would  explain  the  disturbance  of  deep 
sensibility.  There  would  necessarily  be  an 
involvement  of  the  ventral  horns  to  ac- 
count for  the  fibrillary  twitching  and 
atrophic  changes  in  the  muscles. 

Clinically,  are  we  dealing  with  an 
atypical  Friedreich's?  His  gradual  im- 
provement speaks  entirely  against  this 
syndrome,  although  I  believe  it  approaches 
this  class  more  than  any  other.  Tabes  can 
be  ruled  out  by  the  serological  reaction  and 
the  normal  pupils. 

It  seems  more  reasonable  to  assume  that 
there  has  been  a  congenital  anomaly 
present.  This  would  explain  his  gradual 
improvement,  probably  due  to  the  fact 
that  he  is  using  cortico-spinal  tracts  which 
are  in  good  condition. 


DISCUSSION 

Dr.  Osnato. — The  case  suggests  to  me 
rather  a  definite  type  of  Friedreich's 
ataxia  than  one  of  neuritic  muscular  dys- 
trophy; and  putting  the  case  anatomically 
into  its  place,  we  must  admit  immediately 
that  the  ataxia  here  is  the  type  that  one 
sees  in  tabes  that  is  not  cerebellar  in  type. 
The  loss  of  deep  muscle  sense,  tendon  sense 
and  vibratory  sense  would  also  point  to 
some  trouble  in  the  posterior  columns.  The 
ataxia,  of  course,  means  the  spino-cere- 
bellar  or  lateral  columns.  The  atrophy  in 
the  small  muscles  of  the  hand  would  point 
to  the  anterior  horn  cells.  He  has  nystag- 
moid movements,  a  scoliosis,  and  a  sug- 
gestion of  the  Friedreich's  foot  in  the  big 
toe.  This  latter  is  a  very  uncertain  symp- 
tom, as  many  of  the  cases  never  have  it 
until  very  late.  The  Friedreich's  foot  is  an 
indication  of  pyramidal  irritation  plus 
muscle  atrophy  with  connective  tissue  sub- 
stitution for  muscle  and  contracture  of  the 
same. 

Anyone  who  has  seen  a  number  of  cases 
of  Friedreich's  would  immediately  refuse 
to  accept  the  opinion  that  the  anatomical 


trouble  is  limited  to  the  posterior  half  of 
the  cord.  Neither  one  of  the  Brown  children 
whom  we  studied  here  had  much  sensory 
loss.  Even  as  keen  an  observer  as  Dr. 
Strong  failed  to  find  any  in  the  boy,  yet  his 
deep  reflexes  were  absent.  In  early  cases  of 
Friedreich's,  one  of  the  first  symptoms  to 
appear  is  the  diminution  or  loss  of  deep 
tendon  reflexes.  Therefore,  the  trouble  can- 
not be  on  the  afferent  side  of  the  arc,  but 
must  be  in  the  anterior  horn  cells.  I  have 
yet  to  see  a  case  where  there  was  not  some 
atrophy  in  the  thenar  and  hypothenar 
muscles  of  the  hand  and  in  the  lower  ex- 
tremities. I  cannot  explain  the  atrophy  in 
any  way  except  on  the  basis  of  involvement 
of  the  anterior  horns. 

Dr.  Aronson. — I  would  suggest  that  a 
skiagraphic  examination  be  made  of  this 
boy's  sella  turcica,  as  there  are  signs  that 
justify  a  suspicion  of  pituitary  disease. 
Pituitary  hypoglycemia  as  an  etiological 
factor  in  the  dystrophies  is  admitted.  I  am 
inclined  to  think  that  the  patient  looks 
dystrophic;  he  has  a  very  sad  and  aged 
face.  His  sadness  is  pathological  for  his 
youth.  He  has  considerable  pigmentation 
and  hypertrichosis.  His  genitals  are  three 
times  the  size  they  should  be.  This  does  not 
explain  his  agenesis.  I  have  found  dimin- 
ished vibratory  sensibility  in  the  left  lower 
extremity  and  absence  of  the  same  from 
the  middle  of  the  tibia  down,  but  aside 
from  this,  one  cannot  help  thinking  that 
the  boy  has  also  dyspituitarism  or  some 
analogous  endocrinological  state. 

Dr.  Wechsler. — The  case  does  not  seem 
to  fit  in  with  what  we  are  accustomed  to 
look  upon  as  Friedreich's  ataxia.  That  dis- 
ease usually  begins  at  about  seven  or 
eight  years  of  age  and  grows  progressively 
worse,  while  Dr.  Nolan's  case  apparently 
began  at  birth  and  has  shown  gradual 
improvement.  It  is  true  that  there  are  some 
symptoms  which  are  found  in  Friedreich's, 
but  they  can  be  explained  by  the  ana- 
tomical involvement.  The  nystagmus  is 
doubtful  in  this  case  and  so  is  the  pes 
cavus ;  besides,  the  latter  is  only  a  second- 
ary muscular  result  and  not  an  index  of 
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what  has  taken  place  in  the  cord.  It  seems 
to  me  that  a  congenital  agenesia  of  the  col- 
umns of  Goll  and  Burdach  and  the  spino- 
cerebellars would  better  explain  the  case 
under  consideration  and  also  account  for 
the  Friedreich  symptoms.  Against  the 
latter  there  is  also  the  absence  of  pyramidal 
tract  signs.  However,  one  need  not  quarrel 
too  violently  over  a  pathological  label. 
The  whole  condition  points  to  a  congenital 


agenesia  with  progressive  improvement 
rather  than  a  developmental  abiotrophy 
with  progressive  aggravation. 

Dr.  Osnato. — May  I  make  a  suggestion 
in  the  way  of  therapeutics?  We  had  some 
advanced  cases  of  Friedreich's  ataxia  at 
the  Kings  County  Hospital  who  have  im- 
proved markedly  with  reeducation.  You 
can  teach  these  cases  to  walk  just  as  you 
can  teach  a  tabetic  by  reeducation. 
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Acute  hydrocephalus  is  a  general  term 
and  no  more  specific  than  pleural  or  peri- 
cardial effusion.  Serous  meningitis  is  used 
synonymously  in  the  literature,  but  should 
imply  an  effusion  of  inflammatory  nature. 
Most  of  the  reported  cases  are  of  inflam- 
matory origin  as  these  are  the  most  com- 
mon and  the  most  important,  a  meningeal 
transudate  usually  being  part  of  a  terminal 
process  in  a  chronic  illness  such  as  neph- 
ritis, diabetes,  or  cardiac  disease,  and  its 
symptoms  not  easily  separated  from  those 
produced  by  the  general  disorganization  of 
the  vital  processes. 

A  serous  effusion  in  the  cranial  cavity 
may  be  due  to  irritation  of  a  mechanical, 
chemical,  thermal  or  infectious  nature. 
The  excessive  accumulation  of  fluid  may 
be  within  the  ventricles,  producing  an  in- 
ternal hydrocephalus;  in  the  subarachnoid 
space,  causing  an  external  hydrocephalus, 
or  a  general  distention  of  the  ventricles  and 
subarachnoid  spaces  of  the  brain  and  cord. 

The  process  may  be  further  localized, 
and  instead  of  being  a  diffuse  ependymitis 
may  be  localized  to  one  lateral  ventricle  by 
an  occlusion  of  the  foramen  of  Monro,  or 
to  the  fourth  ventricle  by  obstruction  of 
the  aqueduct  of  Sylvius.  There  may  also 
be  occlusion  of  the  foramina  of  Key  and 
Retzius ;  but  obstruction  of  these  foramina 
is  not  necessary  for  the  production  of  acute 
hydrocephalus,  and  probably  does  not  oc- 
cur in  the  majority  of  cases.  The  most  fre- 
quent cause  is  some  disturbance  of  the 
normal  balance  of  secretion  and  absorption 
of  the  cerebrospinal  fluid.  On  the  exterior 
of  the  brain  and  cord  localized  serous 
effusion  may  be  formed,  giving  rise  to 
"pseudo  tumors."  Various  grades  of  in- 
flammatory changes  have  been  described 
in  the  ependyma,  choroid  plexus,  meninges 
and  brain  substance.  The  character  of  these 


pathologic  changes  depends  largely  upon 
the  inflammatory  agent  and  may  vary 
from  simply  a  slight  thickening  and  edema 
of  the  affected  tissues  to  more  pronounced 
changes  of  an  ependymitis  or  leptomen- 
ingitis. 

When  the  effusion  is  produced  by  me- 
chanical, chemical  or  thermal  irritants,  the 
symptoms  are  frequently  serious  and 
quickly  follow  the  causative  injury.  They 
are  often  fatal  and  do  not  respond  to  treat- 
ment as  well  as  those  of  infectious  origin. 
The  cases  of  infectious  origin  are  the  most 
interesting  and  the  most  important.  The 
symptoms  in  this  form  may  come  on  gradu- 
ally and  the  source  of  the  infection  is  fre- 
quently obscure.  The  differential  diagnosis 
is  usually  difficult,  as  in  the  subacute  cases 
brain  abscess  or  tumor  is  closely  simulated. 
The  very  acute  cases  may  be  confused  with 
sinus  thrombosis  or  purulent  meningitis. 

In  the  reported  cases  of  this  last  variety, 
the  most  frequent  point  of  entrance  of  the 
infection  is  through  the  ear.  Whether 
organisms  of  attenuated  virulence  gain 
entrance  to  the  subarachnoid  space,  or 
whether  the  effusion  is  caused  simply  by 
an  absorption  of  toxins  from  an  epidural 
abscess,  has  given  rise  to  some  discussion. 
Some  observers  believe  this  latter  explana- 
tion to  be  the  most  plausible,  and  in  sup- 
port of  it  call  attention  to  association  of 
pleural  effusion  with  sub-diaphragmatic 
abscess. 

A  subarachnoid  serous  effusion  may  be 
present  in  some  infectious  diseases,  such  as 
pneumonia,  typhoid  fever,  scarlet  fever, 
influenza,  measles  and  acute  articular  rheu- 
matism, and  give  symptoms  of  meningeal 
irritation — the  so-called  meningism.  While 
it  is  possible  that  meningism  and  serous 
meningitis  may  be  due  simply  to  the  toxins 
which  circulate  in  the  blood  and  produce 
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an  aseptic  ependymitis,  it  seems  more 
likely  that  thej^  are  both  due  to  infections 
of  low  virulence.  Whether  the  condition  be 
meningism,  serous  or  purulent  meningitis, 
is  probabty  a  question  of  the  virulence  of 
the  infecting  organism.  In  the  case  re- 
ported below  the  condition  must  have 
been  due  to  an  infection  of  the  ependyma 
by  an  attenuated  organism,  and  not  to  any 
toxic  substance,  because  the  primary  focus 
of  infection  had  entirely  cleared  up  before 
any  signs  of  hydrocephalus  appeared. 

The  symptoms  of  acute  hydrocephalus 
may  be  general  or  local,  but  depend  prin- 
cipally on  the  increase  of  intracranial 
pressure.  The  general  symptoms  are  head- 
ache, vomiting,  weakness,  listlessness,  som- 
nolence or  stupor,  conviilsions,  delirium, 
pain  in  the  neck,  abdomen  or  extremities, 
and  choked  disc.  The  focal  symptoms 
which  have  been  noted  are  paralysis  of  the 
cranial  nerves,  hemiplegia,  hemianesthesia 
and  aphasia.  The  spinal  fluid  usually  shows 
evidence  of  a  subacute  inflammatory  pro- 
cess in  an  increased  number  of  cells  which 
as  a  rule  are  lymphocytes,  though  at  times 
polymorphonuclear  leucocytes  are  present 
also.  It  is  clear  and  colorless  and  usually 
under  greatly  increased  pressiu-e.  Globu- 
lin is  present  in  varying  amounts  and  sugar 
is  usually  absent.  Cultures  are  generally 
sterile. 

The  course  of  the  disease  is  usually  ir- 
regular. The  acute  cases  may  end  in  re- 
covery or  death.  The  recovery  may  be 
complete  or  leave  some  permanent  paraly- 
sis or  optic  atrophy.  In  the  subacute  and 
chronic  cases  the  course  is  usually  not 
steadily  progressive,  but  is  marked  by 
temporarj^  improvement  and  exacerbations. 
Lumbar  puncture  or  decompression  pro- 
duce rapid  improvement. 

The  treatment  consists  in  relief  of  the 
intracranial  pressure  through  lumbar  punc- 
ture, decompression  or  puncture  of  the 
corpus  callosum.  Quincke  advised  the  ad- 
ministration of  merciu-y,  and  salvarsan  has 
been  given  in  some  instances,  but  as  a  great 
many  cases  recover  spontaneously  it  is 
difficult  to  judge  of  its  usefulness,  and  in 


the  absence  of  any  sign  of  syphilis  it  is 
probably  superfluous. 

Case 

Patient:  J.  C,  aged  seven  years;  school 
girl ;  American. 

History.  ChieJ  Complaints. — i.  Double 
otitis  media  five  weeks  ago;  duration  two 
weeks.  Then  a  free  interval  of  five  or  six 
days. 

2.  Paroxj^smal  frontal  headache 

3.  Vomiting 

4.  Listlessness 

5.  Loss  of  appetite 

6.  Constipation 

7.  Drowsiness. 

Duration,  two  weeks.  Course,  progressive. 

Family  History. — Both  parents  are  living 
and  well.  Mother  had  foiir  stillbirths.  Dr. 
Cragin  made  the  last  delivery  and  is  re- 
ported as  having  said  that  the  fetus  had 
died  in  the  seventh  or  eighth  month  and 
that  the  cause  of  death  had  been  similar 
to  that  causing  fetal  death  in  syphilis ;  but 
in  this  case  there  was  no  evidence  of  syph- 
ilitic infection.  The  mother  had  two  blood 
Wassermann  tests  made  at  the  Sloane  Hos- 
pital and  both  were  negative.  There  is  no 
tuberculosis  in  the  family  and  no  known 
exposure  to  tuberculous  persons. 

Personal  History. — She  is  a  first  child; 
birth  was  normal,  feeding  and  development 
were  normal.  She  was  always  an  active 
child ;  lived  in  a  private  home  in  good  sur- 
roundings, having  plenty  of  fresh  air.  The 
appetite,  bowels  and  urination  were  normal 
until  the  onset  of  the  present  illness.  She 
attends  a  public  school  and  is  in  Grade  3  A. 

Previous  Illnesses. — Adenoids  removed 
two  years  ago.  She  had  measles  one  year 
ago.  For  the  past  two  years  she  has  oc- 
casionally talked  in  her  sleep  and  walked 
during  her  sleep  a  few  times.  No  fever  or 
night  sweats.  She  has  gained  in  weight 
steadily.  Two  months  ago  she  weighed  56 
pounds.  She  has  had  no  colds  or  respiratory 
infections  during  the  past  winter. 

Present  Illness. — The  onset  was  sudden 
five  weeks  ago  with  discharge  from  the 
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left  ear.  There  was  no  pain  or  fever.  A 
physician  was  called  who  ordered  irriga- 
tions. One  week  later  the  right  ear  became 
painful  and  the  ear  drum  was  incised.  Both 
ears  were  irrigated  for  the  next  week.  Then 
the  discharge  lessened  and  the  patient  was 
pronounced  cured.  An  interval  of  a  week 
followed  during  which  the  child  was  per- 
fectly well  and  appeared  normal.  Two 
weeks  ago  the  present  symptoms  began. 
Headache,  which  is  paroxysmal  and  defi- 
nitely localized,  has  been  the  chief  com- 
plaint. It  began  in  a  small  area  immediately 
above  the  left  eye,  and  later  (five  weeks 
ago)  it  began  in  a  similar  area  above  the 
right  eye  also.  The  pains  begin  suddenly, 
are  very  sharp  and  piercing  for  a  few  min- 
utes, becoming  more  intense,  and  then  grad- 
ually lessen.  They  do  not  radiate.  The 
duration  of  each  attack  is  from  five  to  eight 
minutes.  The  intervals  between  attacks 
vary  widely  from  fifteen  to  thirty  minutes 
during  the  day  to  several  hours  during  the 
night.  From  the  onset  the  child  has  ap- 
peared tired  after  each  attack.  For  the 
past  five  days  the  pain  has  been  more 
severe  and  more  generalized.  During  the 
past  week  the  child  has  been  very  listless — 
for  three  days  really  drowsy,  taking  several 
naps  during  each  day.  Her  sinuses  were 
examined  a  week  ago  and  said  to  be 
normal. 

The  vomiting  is  not  severe,  though  she 
is  frequently  nauseated.  She  has  vomited 
five  times  in  all  and  this  within  the  past 
two  weeks.  It  is  not  projectile.  She  has 
complained  of  nausea  more  than  pain. 

The  appetite  was  good  until  five  days 
ago ;  then  she  refused  all  food  and  has  taken 
nothing  but  water  since. 

The  bowels  have  been  regulated  with 
medicine  or  enemata ;  otherwise  they  would 
not  have  moved.  The  poor  appetite  could 
in  part  account  for  the  constipation. 

Drowsiness  has  been  progressive.  The 
lassitude  after  attacks  of  headache  became 
continuous  listlessness,  and  later  drowsi- 
ness. 

There  have  been  no  injuries;  no  recent 
nasal  or  respiratory  infections ;  no  exposure 


to  contagious  disease ;  no  fever  or  dizziness, 
diminution  of  vision  or  convulsions. 

PHYSICAL   EXAMINATION 

General  Appearance. — Well  nourished, 
well  developed  little  girl  of  seven  years; 
she  walked  into  the  ward  and  complained 
of  headache  over  the  eyes.  She  is  rather 
pale  and  appears  acutely  ill. 

Head  is  normal  in  size  with  a  rather  high 
forehead.  There  is  no  tenderness  over  the 
sinuses  or  other  portions  of  the  skull.  Eyes: 
Pupils  are  equal,  regular,  react  readily  to 
light  and  on  accommodation.  Vision  is  nor- 
mal. Examination  shows  a  bilateral  papil- 
ledema which  is  more  marked  on  the  right. 
Ears:  Ear  drums  appear  normal.  Nose  is 
normal;  no  discharge.  Month:  Breath  is 
foul;  tongue  is  coated  and  dry;  teeth  are 
dirty.  Pharynx  shows  no  signs  of  inflamma- 
tion. There  is  absolutely  no  rigidity  of  the 
neck.  When  the  neck  is  fully  flexed  the 
patient  says  that  it  causes  pain  over  the 
eyes. 

Thorax  is  thin;  expansion  is  good  and 
equal  on  the  two  sides.  There  is  no  ir- 
regularity of  respiration;  respiratory  rate 
is  22. 

Lungs  are  clear. 

Heart  is  normal  in  size  and  position ;  pulse 
rate  is  52,  it  is  slightly  irregular.  There  are 
no  thrills  or  murmurs.  The  sounds  are  of 
good  quality  at  both  base  and  apex. 

Abdomen  is  somewhat  scaphoid-shaped. 
The  muscles  are  held  rather  rigidly.  There 
appears  to  be  tenderness  in  the  left  iliac 
fossa.  Liver:  Dullness  extends  i3^  inches 
below  the  costal  margin;  its  edge  is  not 
felt.  Spleen  is  not  palpable  or  enlarged  to 
percussion.  There  are  no  abnormal  masses 
or  signs  of  abdominal  fluid. 

External  genitalia  are  normal ;  there  is  no 
vaginal  discharge. 

Extremities  are  normal.  There  is  no 
Kernig's  sign,  no  twitching  or  automatic 
movements. 

Superficial  Lymph  Nodes:  No  patho- 
logical enlargement. 

Temperature:  98.     Weight:  48  lbs.  14  oz. 
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NEUROLOGICAL   EXAMINATION,    3/3/18 

Voluntary  Motor  System.  Attitudes. — 
There  is  no  spinal  curvature,  abnormal  at- 
titude or  deformity  of  any  of  the  ex- 
tremities. 

Gait. — The  gait  walking  forward  slowly 
or  quickly  is  perfectly  normal;  it  is  also 
normal  when  walking  with  the  eyes  closed. 
There  is  no  abnormality  brought  out  by 
Fournier's  test. 

Coordination. — There  is  no  swaying  on 
standing  with  the  feet  together  either  with 
the  eyes  open  or  closed.  There  is  slight 
swaying  in  all  directions  if  she  stands  on 
either  foot,  but  no  difference  with  the  eyes 
open  or  closed.  Non-equilibratory  tests-in 
both  upper  and  lower  extremities  are  nor- 
mal. There  is  no  dysmetria  or  adiado- 
chokinesis. 

Skilled  Acts. — There  is  no  dyspraxia,  the 
patient  being  able  to  feed  herself  or  salute 
with  either  hand.  Speech  is  normal.  There 
is  no  dysarthria  or  paraphasia.  The  hand- 
writing is  normal  for  a  child  of  seven. 


Reflexes: 

Deep 

Right 

Left 

Jaw 

I 

I 

Pectoral 

1 

I 

Biceps 

2 

2 

Triceps 

I 

I 

Radial 

I 

1 

Ulnar 

I 

I 

Wrist 

I 

I 

Suprapatellar 

Absent 

Absent 

Patellar 

I 

I  (elicited  only 
on  reinforcement) 

Achilles 

Absent 

Absent 

Superficial 

Ciliospinal 

Present 

Present 

Supra-umbilical 

Present 

Present 

Suprapubic 

Present 

Present 

Upper  lateral  abdominal 

Present 

Present 

Lower  lateral  abdominal 

Present 

Present 

Plantar  flexion 

Present 

Present 

Babinski 

Absent 

Absent 

(l  =  slight;  2  =  active;  3  = 

very  active) 

Abnormal  Involuntary  Movements. — 
There  are  no  tremors,  twitchings,  chorei- 
form movements,  spasms  or  convulsions. 

Muscle  Strength. — Normal  throughout 
and  equal  on  the  two  sides. 

Muscle  Status. — Contour  is  normal ;  con- 
sistency and  tone  are  normal.  There  is  no 
abnormal  irritability. 

Abnormal  Associated  Movements. — None 
present. 


Nerve  Status.  Irritability. — Trous- 
seau's sign  absent.  Chvostek's  sign  absent. 

Gener.\l  Sensory.  Touch. — Acuity,  lo- 
calization and  discrimination  normal.  Pain 
normal.  Muscle  tendon  sense  and  stereog- 
nostic  perception  normal. 

Cranial  Nerves  and  Head.  Olfactory 
and  Nose. — There  is  no  nasal  abnormality. 
Smell  is  normal  on  each  side. 

Optic  and  Ocidomotor  Apparatus. — Vis- 
ion: Right  eye  20/40;  left  eye  20/40. 
Perimetry:  normal.  Eye  grounds:  Marked 
choked  disc  on  each  side.  Pupils  regular, 
centrally  placed;  position  of  mid-dilation; 
they  react  actively  to  light  and  on  accom- 
modation. There  is  no  hippus.  The  palpe- 
bral fissures  are  normal  and  equal  on  each 
side.  There  is  no  exophthalmos  or  enoph- 
thalmos;  no  strabismus  or  other  ocular 
deviation.  Conjugated  eye  movements  are 
normal  and  there  is  no  nystagmus. 

Acoustic  Nerve  and  Ear. — Hearing  is 
normal  on  each  side.  Air  conduction  is 
greater  than  bone  conduction. 

Trigeminus  Nerve  and  Mouth. — The 
movement  of  the  jaw  in  all  directions  is 
normal.  Corneal  reflex  is  present  on  each 
side.  There  is  no  anesthesia. 

Facial  Nerve  and  Face. — Normal  on  each 
side. 

Glossopharyngeus  and  Vagus,  Pharynx 
and  Larynx. — The  uvula  is  situated  in  the 
mid-line.  Palatal  and  pharyngeal  reflexes 
are  normal.  There  is  no  difficulty  in  swal- 
lowing. Phonation  and  the  quality  of  the 
voice  are  normal. 

Spinal  Accessory  Nerve. — There  is  no 
weakness  of  either  sternomastoid  or  trape- 
zius muscle. 

Hypoglossus  and  Tongue. — The  tongue  is 
protruded  in  the  mid-line  and  its  move- 
ments in  all  directions  are  normal. 

Summary  of  Neurological  Examina- 
tion.— Double  choked  disc  with  diminu- 
tion of  visual  acuity  in  each  eye.  Knee 
jerks  diminished — elicited  only  on  rein- 
forcement. Achilles  jerks  absent. 


Acute  Hydrocephalus 
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LABORATORY  EXAMINATIONS 

2/11/18  r/jroa;  c«//Mre;  No  Klebs-Loeffler  bacilli 

Cervical  smear:  Few  pus  cells;  no  gonococci 
Blood  count: 

White  blood  cells  16,800 

Polymorphonuclear  leucocytes  80% 

Lymphocytes  18% 

Mononuclears  2  % 

X-ray  of  Skull: 

Sella  turcica  well  defined 
Clinoidal  process  weU  shown 
No  definite  indication  of  increased  intra- 
cranial pressure 
X-ray  of  Lungs: 

No  indication  of  any  pulmonary  disease 

2/12/18  Ltimbar  puncture.     Spinal  fluid: 

Amount  18  c.c.  [colorless 

Appearance  Perfectly   clear  and 

Pressure  Apparently  normal 

Cell  count  52 

Lymphocytes  97% 

Polymorphonuclear 

leucocytes  3% 

Globulin  +     _ 

Wassermann  Negative  in  all  dilu- 

tions 
Guinea-pig  inocula-       Autopsydidnotshow 
tion:  any  sign  of  tuber- 

culosis 

2/12/18   Von  Pirquet  reaction  negative 

2/13/18  Blood  Wassermann: 

Alcohol  antigen  negative 
Cholesterin  antigen  -|- 

2/19/18  Lumbar  puncture.     Spinal  Fluid: 
Amount  12  c.c. 

Pressure  Normal 

Appearance  Perfectly  clear 

Cell  count  Lymphocytes     67 

Globulin  -f 

Tubercle  bacilli  None  found 

2/23/18  Blood  count: 

White  blood  cells  14,200 

Polymorphonuclear  leucocytes  75% 

Lymphocytes  25% 

2/25/18   Von  Pirqiiet  reaction  negative 

2/25/18   Urine  Analysis: 

Specific  Gravity  1.026 

Reaction  Acid 

Color  Amber 

Turbidity  None 

Precipitate  None 

Albumin  None 

Glucose  None 

Microscopical  examination  Negative 


CLINICAL  NOTES 

2/13/18.  After  the  lumbar  puncture  the 
patient  seems  clinically  much  improved. 
She  has  had  little  or  no  headache,  but  cried 
during  the  night  with  pain  in  the  abdomen. 

2/20/18.  A  few  days  after  the  first 
lumbar  puncture  the  headaches  seemed 
severe  again  and  the  patient  became  more 
drowsy  and  listless.  Yesterday  she  had  a 
second  lumbar  puncture  and  since  then  she 
is  much  improved.  She  complains  of  no 
headache,  has  had  a  good  appetite  and  is 
bright.  She  spends  most  of  the  day  talking 


with  the  other  children.  The  improvement 
in  her  mental  condition  is  yery  striking. 

2/23/18.  The  patient  again  complained 
of  a  good  deal  of  abdominal  pain  this 
morning.  She  was  given  an  enema  which 
resulted  in  the  removal  of  considerable  con- 
stipated feces.  As  the  pain  still  continued 
a  few  hotus  later,  she  was  given  a  colon  ir- 
rigation which  removed  a  considerable 
amount  of  brown,  soft  fecal  material.  After 
this  the  abdominal  pain  ceased  and  it  is 
quite  probable  that  all  the  abdominal  pain 
has  been  the  result  of  constipation  only. 

3/5/18.  During  the  patient's  stay  in  the 
hospital  (from  February  nth  to  March 
5th)  she  has  improved  untH  at  present  she 
feels  perfectly  well.  The  improvement  has 
been  marked  after  each  lumbar  puncture. 
There  has  been  no  other  treatment  except 
rest  and  occasional  catharsis.  The  eye 
grounds  still  show  a  moderate  swelling  of 
each  disc;  but  she  no  longer  complains  of 
headache  and  is  not  dizzy  or  listless. 

3/29/18.  The  patient  was  again  admitted 
to  the  hospital  with  the  following  interval 
history.  She  left  the  hospital  three  weeks 
ago  greatly  improved,  with  no  headache, 
nausea,  vomiting  or  other  trouble.  She  says 
that  she  felt  perfectly  well  untH  March 
23rd  when  she  developed  severe  abdominal 
pain  and  also  a  severe  headache.  She  also 
felt  very  dizzy  and  her  headache  was  made 
worse  by  walking  or  any  exertion.  She  con- 
sulted her  physician  who  advised  her  to  re- 
turn to  the  hospital.  Her  mouth  is  very  dry. 
She  has  no  appetite  and  is  unable  to  eat 
anything  without  being  nauseated. 

Physical  Examination  at  this  time  gave 
almost  the  same  findings  as  the  examina- 
tion on  admission.  It  is  entirely  negative 
except  for  a  choked  disc  on  each  side,  slight 
rigidity  of  the  neck,  slight  epigastric  ten- 
derness and  diminished  knee  jerks.  The 
temperature  is  99;  pulse  84;  respirations 
24;  blood  pressure  85  =  55 ;  weight  48 3-^  lbs. 

4/1 /18.  X-ray  of  sinuses  showed  no 
indication  of  sinus  disease. 

4/13/18.  The  blood  of  the  mother  in 
Wassermann  reaction  showed: 


Alcohol  antigen 
Cholesterin  antigen 


negative 
negative 
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4/19/18.  Liimbar  puncture.  Spinal  fluid, 
removed  under  increased  pressure,  perfectly 
clear.  Examination  of  the  fluid  not  made. 

4/20/18.  Five-tenths  gm.  diarsenobenzol 
was  given  intravenously  with  no  reaction. 

4/23/18.  Ophthalmoscopic  Examination 
(by  Dr.  Schoenberg). — Left  eye:  The  mar- 
gins of  the  disc  cannot  be  made  out.  The 
veins  are  dilated.  Several  white  spots  are 
seen  in  the  region  around  the  disc  in  the 
retina.  The  choked  disc  measures  5  diop- 
ters. Right  eye:  The  condition  is  similar 
to  that  seen  in  the  left;  the  choked  disc 
measures  6  diopters.  There  are  no  signs 
of  optic  atrophy.  Vision  in  the  right  eye  is 
20/40  -1-  ;  in  the  left  eye  20/40  -[- . 

4/25/18.  Following  lumbar  puncture  the 
child's  symptoms  cleared  up  at  once. 
However,  headache  and  drowsiness  with 
nausea  returned  in  two  weeks,  which  were 
immediately  relieved  by  a  second  lumbar 
puncture.  The  patient  was  seen  by  Dr. 
Tilney,  who  considers  the  diagnosis  acute 
internal  hydrocephalus.  It  has  been  sug- 
gested that  she  be  given  a  course  of  anti- 
specific  treatment.  One  injection  of  sal- 
varsan  was  given  with  no  reaction.  Feeling 
perfectly  well,  she  is  allowed  to  go  home. 

4/30/18.  Ophthalmoscopic  Examination 
(by  Dr.  Schoenberg)  showed  papilledema 
4  diopters  in  the  right  eye;  4J/2  diopters 
in  the  left.  Vision  20/40  in  each  eye. 

5/1/18.  Patient  was  given  0.4  gram  sal- 
varsan  intravenously  with  no  reaction. 

Blood  Wassermann:  Alcohol  and  choles- 
terin  antigens  negative. 

5/7/18.  Since  the  last  lumbar  puncture 
there  have  been  no  headaches,  vomiting 
or  drowsiness.  Her  eyesight  has  been  nor- 
mal. She  is  able  to  read  without  glasses. 
She  was  given  0.4  gram  salvarsan  intra- 
venously today. 

5/14/18.  The  patient  returned  to  the 
hospital  for  another  salvarsan  injection 
and  states  that  she  has  been  in  very  good 
condition  since  last  admission,  with  no 
vomiting  or  headaches,  and  that  she  has 
returned  to  school.  Four-tenths  of  a  gram 
of  salvarsan  was  given  intravenously. 

Blood  Wassermann:  Alcohol  and  choles- 
terin  antigens  negative. 


Ophthalmoscopic  Exami7tation  showed  the 
right  disc  4,  the  left  disc  4.}/^  diopters. 

Lumbar  Puncture.  Spinal  Fluid:  25  c.c.  of 
clear  spinal  fluid  removed  under  markedly 
increased  pressure  at  first,  but  at  the  end 
under  practically  normal  pressure,  simply 
dropping  from  the  lumbar  puncture  needle. 

Appearance  Clear,  colorless 

Cells  19  lymphocytes 

Globulin  -f- 

Culture  Negative 

Smear  No  tubercle  bacilli 

Wassermann  2  c.c.          I  c.c.        0.6  c.c.      0.2  c.c. 

Alcohol  Negative  Negative  Negative  Negative 

Cholesterin  Negative  Negative  Negative  Negative 

7/25/18.  The  patient  has  been  entirely 
free  from  symptoms  since  the  last  note. 

Ophthalmoscopic  Examination  (by  Dr. 
Schoenberg)  shows  in  the  right  eye  a 
choked  disc  of  2  diopters;  in  the  left  eye 
a  choked  disc  of  3  diopters. 

8/26/18.  The  patient  was  admitted  to 
the  hospital  for  lumbar  puncture  and  oph- 
thalmoscopic examination,  but  stated  that 
she  had  been  entirely  free  from  symptoms 
for  the  past  four  months. 

Fundus  Examination  (by  Dr.  Schoen- 
berg) showed  both  eye  grounds  entirely 
normal,  the  choked  discs  having  completely 
disappeared.  Visual  acuity  was  normal. 
Both  visual  fields  were  normal. 

Lumbar  Puncture.     Spinal  Fluid: 

Pressure  Normal 

Appearance  Perfectly  clear  and  colorless 

Cell  count  8  lymphocytes 

Globulin  Negative 

Wassermann  2  c.c.          i  c.c.        0.6  c.c.      0.2  c.c. 

Alcohol  Negative  Negative  Negative  Negative 

Cholesterin  Negative  Negative  Negative  Negative 

11/26/18.  The  patient  was  last  seen  on 
this  date  when  she  was  perfectly  well, 
having  had  no  symptoms  for  the  past  seven 
months.  The  eye  grounds  were  normal. 


The  points  of  interest  in  this  case  are: 

1 .  The  onset  of  general  symptoms  of  in- 
creased intracranial  pressure  after  an  at- 
tack of  double  otitis  media. 

2.  The  striking  relief  of  symptoms  after 
lumbar  puncture. 

3.  The  occurrence  of  marked  choked 
discs  with  visual  disturbances,  both  of 
which  eventually  entirely  disappeared. 
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The  above  caption  is  not  adopted  with 
the  purpose  of  discrediting  the  earnest  in- 
vestigation that  has  been  carried  on,  es- 
pecially in  recent  years,  in  the  field  of  the 
psychoneuroses,  as  well  as  in  organic  dis- 
orders of  the  nervous  system.  It  is  well 
known  that  because  of  better  diagnostic 
methods  the  number  of  cases  that  come  at 
an  early  period  under  the  neurologist's  ob- 
servation is  decidedly  on  the  increase.  It  is 
well  known  also  that  the  therapeutic  arma- 
mentarium of  the  neurologist  is  greatly  cir- 
cumscribed ;  and  I  believe  that  nowhere  in 
the  entire  field  of  medicine  is  there  greater 
need  for  experimental,  scientific,  carefully 
interpreted  investigation  of  constitutional 
nervous  symptoms.  Therefore  the  work  is 
to  be  encouraged.  But  in  the  course  of  the 
past  ten  years  particularly,  the  enthusiasm 
of  many  sincere  efforts  has  led  to  wide- 
spread haphazard,  unscientific  therapy  on 
the  part  of  the  profession.  It  is  because  of 
this  fact  that  I  have  undertaken  a  study  of 
the  psychoneuroses,  with  especial  reference 
to  local  causative  factors.  I  have  arrived  at 
certain  definite  conclusions,  which  in  my 
opinion  should  serve  as  a  check  upon  the 
present  trend  of  management  of  these 
cases. 

During  the  past  two  years  it  has  been  my 
privilege,  in  the  department  of  therapy,  to 
treat  and  observe  thirty-five  hundred  cases 
of  organic  as  well  as  functional  disease.  I 


have  been  alert  to  the  possibility  of  focal 
infection,  reflex  irritation,  and  visceral  dis- 
ease in  the  production  of  the  nervous  phe- 
nomena, and  with  the  assistance  of  the 
various  departments  of  the  Vanderbilt 
Clinic  careful  records  of  their  findings  and 
interpretation  have  been  filed. 

By  the  expression  "constitutional  ner- 
vous symptoms,"  I  refer  to  those  com- 
plaints usually  made  by  the  so-called  neu- 
rotic individual.  They  include  headache  of 
long  duration,  chronic  states  of  insomnia, 
irritability,  generalized  pains  of  a  vague 
type;  easy  fatigue,  compulsions,  fears,  mal- 
adjustments, depression,  "indigestion"  and 
so  forth. 

These  patients  demand  relief.  They  are 
incapacitated  from  carrying  on  their  occu- 
pations, and  their  families  suffer.  The  situa- 
tion commands  interest  on  the  part  of  the 
physician,  and  realizing,  with  a  sense  of 
helplessness,  the  inadequacy  of  the  old- 
time  therapy  he  is  more  than  ready  to 
adopt  new  suggestions.  For  years  he  ne- 
glected to  perfect  his  knowledge  of  psycho- 
therapy, and  it  was  only  after  remarkable 
enlightenment  by  the  sects  which  dealt 
only  with  the  psyche  of  an  individual,  or 
by  suggestive  methods  which  reached  the 
psyche  indirectly,  that  he  awoke  to  the  new 
possibilities.  But  he  meets  with  failure  even 
with  psychotherapy.  Perhaps  even  con- 
structive  psychanalysis   has   failed.    And 
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consequently  he  turns  to  the  newer  ideas  in 
an  effort  to  reach  the  patient,  and  to  ac- 
complish a  maximum  amount  of  relief. 
The  patient  will  submit  to  any  procedure 
if  he  is  promised  rehef ;  hence  the  tempta- 
tion is  great  to  find  a  localized  process 
which  may  account  for  the  generalized 
symptoms.  The  patient  to-day  who  is 
suffering  more  or  less  chronically,  goes  the 
rounds,  eyes,  sinuses,  tonsils,  appendix, 
pelvic  organs,  colon,  and  if  his  symptoms 
are  those  of  the  constitutional  type,  he 
sooner  or  later  returns  to  the  neurologist 
with  fundamentally  the  same  complaint.  I 
do  not  wish  to  be  rhisunderstood  in  my  po- 
sition regarding  the  importance  of  correct- 
ing local  disturbances  if  the  patient's  health 
permits.  But  I  do  wish  to  emphasize  what 
I  believe  to  be  paramount,  namely,  the 
importance  of  taking  into  consideration  the 
individual's  lack  of  nervous  stability,  the 
strain  under  which  he  is  laboring,  anxiety 
which  may  surround  his  whole  life,  and  his 
disregard  of  proper  hygienic  laws.  I  main- 
tain that  local  pathological  processes  may 
serve  as  coincidental  or  even  exciting  fac- 
tors in  producing  the  psychoneurotic  man- 
ifestations; but  the  physician  who  allows 
his  enthusiasm  to  promise  a  cure  by  giving 
attention  only  to  the  local  process  is  bound 
to  be  sadly  disappointed. 

The  chronic  sufferer  begs  for  a  definite 
tangible  reason  for  his  illness.  And  if  his 
physician  with  great  reassurance  states 
that  at  last  the  source  of  trouble  has  been 
found,  already  the  patient  experiences  re- 
lief. The  demand  for  a  definite  tangible  di- 
agnosis was  forcibly  brought  to  my  atten- 
tion by  a  recent  experience.  A  well-known 
practitioner  called  me  in  consultation  in  a 
case  of  cerebral  thrombosis.  The  patient 
presented  a  most  interesting  mixed  apha- 
sia. Together  we  spent  an  hour  and  a  half 
with  the  problem,  largely  with  the  purpose 
of  accurately  localizing  the  lesion  if  pos- 
sible. Much  to  my  surprise,  the  foUov/ing 
day  my  colleague  was  notified  by  the  family 
that  he  need  not  call  any  more,  as  they  had 
found  a  physician  in  the  neighborhood  who 
knew  just  what  the  trouble  was.  The  new 


physician  may  not  have  even  recognized 
the  aphasic  features,  but  even  reassurance 
arising  from  total  ignorance  would  have 
been  acceptable  to  the  family.  It  is  just  so 
in  dealing  with  neurotic  individuals.  The 
field  is  most  fertile  for  the  exploitation  of 
new  ideas,  and  everything  from  refractive 
errors  to  chronic  appendices  are  gladly  ac- 
cepted by  the  suffering  patient  as  an  ex- 
planation of  his  distressing  symptoms. 

But  I  must  add  a  word  of  caution  which 
can  be  borne  in  mind  by  all  of  tis  to  advan- 
tage. Frequently  organic  systemic  disease 
is  masked  by  hysterical  or  other  neurotic 
manifestations.  One  of  my  most  trouble- 
some neurotic  patients  who  had  made  her 
home  almost  intolerable  by  excessive  ir- 
ritability, selfishness  in  the  extreme,  by 
frequently  insulting  members  of  her  family 
and  by  devitalizing  forty  nurses,  and 
twelve  to  fifteen  doctors,  was  found  to  have 
carcinoma  that  had  invaded  practically 
every  bone  in  her  body.  And  previous  to 
having  had  x-ray  assistance,  the  clinical 
picture  resembled  a  border-line  psychosis 
very  closely.  Such  mistakes  in  diagnosis 
have  led  clinicians  to  make  extensive  and 
thorough  examinations  of  all  neurotic 
cases.  And  it  is  due  to  such  examinations 
that  pathological  local  disturbances  are 
discovered,  and  errors  of  interpretation 
which  I  am  about  to  elaborate  are  com- 
mitted. 

The  following  represent  some  of  the  chief 
complaints  made  by  neurotic  patients,  to 
which  I  have  given  special  study.  And  with 
reference  to  some  of  the  symptoms  I  shall 
refer  to  the  local  lesions  to  which  they  are 
often  attributed. 

Headaches  of  long  duration  at  once  in- 
vite our  attention  chiefly  to  refractive  er- 
rors, sinus  involvement,  nasal  obstruction, 
toxemia,  neoplasm,  syphilis,  and  arterio- 
sclerosis, or  allied  disease.  Of  course  I  as- 
sume that  the  last  four  factors  have  been 
ruled  out  by  careful  analysis.  In  my  ex- 
perience, refractive  errors  lead  to  a  definite 
type  of  headache,  which  bears  a  direct  re- 
lation to  the  use  of  the  eyes.  In  chronic 
headache,  I  have  never  known  simple  cor- 
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rection  of  the  error  entirely  to  relieve  the 
patient.  Moreover,  in  neurotics,  time  and 
time  again  I  have  known  four  to  six  skillful 
oculists  to  vary  decidedly  in  their  inter- 
pretation of  the  amount  and  kind  of  error. 
By  all  means  should  refractive  errors  be 
corrected  as  nearly  as  possible,  but  no  opin- 
ion is  trustworthy  that  has  not  been  based 
upon  a  careful  history  of  the  patient's  daily 
life,  physical  and  mental. 

Sinusitis  also  is  a  most  important  con- 
sideration in  the  production  of  headache. 
Especially  so,  if  one  obtains  a  history  of 
recent  infection  or  a  series  of  infections. 
But  here  again  it  has  been  my  experience 
to  find  a  certain  type  of  pain,  variable  in 
extent  and  intensity,  with  certain  clear-cut 
indications  that  the  sinuses  are  involved. 
The  finding  of  a  simple  catarrhal  exudate, 
without  reference  to  recent  infection,  does 
not  satisfy  me  in  the  interpretation  of 
headache. 

Gross  nasal  obstruction  with  blocking  of 
the  sinuses  demands  immediate  attention, 
but  I  have  not  known  spurs,  moderately 
deflected  septa,  or  simple  enlarged  tur- 
binates to  give  rise  to  headache  as  a 
chronic  complaint. 

Toxemia,  especially  of  the  intestinal  va- 
riety, has  not  quite  finished  its  day  as  a 
haven  of  refuge  for  the  baffled  neurologist. 
The  laboratory  report  which  includes  a 
finding  of  four  plus  indican  and  a  toxic 
stool  immediately  suggests  definite  treat- 
ment, and  a  way  out  for  the  consultant. 
But  the  patient  has  his  course  of  irriga- 
tions, and  his  remarkably  variable  diet,  and 
returns  still  complaining  of  headache.  A 
further  course  of  treatment  is  considered 
necessary,  but  unavailing,  the  patient  is 
sent  away  to  the  country,  where  his  daily 
life  is  ordered,  his  responsibilities  and 
anxieties  reduced  to  a  minimum,  and  he 
progressively  improves.  Are  we  always  jus- 
tified in  comforting  ourselves  by  believing 
that  the  patient  could  not  have  responded 
so  satisfactorily  if  it  had  not  been  for  our 
previous  careful  watching  of  his  indican- 
uria? 

Convulsions,  of  the  so-called  idiopathic 


type,  represent  another  variety  of  dis- 
turbance with  which  the  medical  man  is 
constantly  struggling.  Focal  irritation  is 
always  hoped  for,  but  with  vascular  dis- 
ease, neoplasm,  syphilis,  or  fracture  com- 
pletely ruled  out,  it  is  never  found.  Tox- 
emia in  adults  has  for  years  furnished  us 
with  an  avenue  of  hope,  but  as  an  explana- 
tion has  been  of  small  service  to  the  pa- 
tient. Infection  has  certainly  enjoyed  its 
short  life  as  a  causative  factor.  In  babies, 
toxemia  is  of  great  importance,  and  should 
be  eradicated  at  once,  but  convulsions  ap- 
pearing in  infancy  should  always  be  re- 
garded as  an  indication  of  a  neuropathic 
tendency.  Dentition,  in  my  opinion,  plays 
an  insignificant  role  in  the  production  of 
convulsions.  Preputial  and  clitoridean  ad- 
hesions are  relegated  to  the  same  position. 

Chorea  I  mention  only  as  an  indication 
of  nervous  instability.  It  is  undoubtedly  a 
systemic  disease,  the  result  of  infection. 
Its  close  association  with  rheumatism  leads 
me  to  speak  of  tonsils  and  adenoids  as  an 
avenue  of  infection.  I  have  known  hun- 
dreds of  recurrences  after  tonsillectomy 
and  adenectomy  have  been  done,  although 
in  several  cases  I  have  seen  prompt  sub- 
sidence of  the  choreic  manifestations  soon 
after  operation. 

Indigestion  as  a  prominent  symptom  re- 
quires first  investigation  for  ulcer,  malig- 
nancy, cholecystitis,  appendicitis,  adhe- 
sions, etc.  In  the  patient  presenting  con- 
stitutional nervous  symptoms,  can  we 
confidently  expect  the  eradication  of  a  gas- 
tric ulcer  to  relieve  ail  the  symptoms?  Do 
adhesions  cause  psychoneuroses?  Does  a 
chronic  appendix  affect  an  individual's  ner- 
vous stamina?  How  often  do  we  read  of  the 
close  association  between  hyperchlorhydria 
and  gastric  ulcer !  How  often  is  hyperchlor- 
hydria dependent  entirely  upon  a  neurotic 
tendency !  The  surgeon  finds  adhesions,  and 
is  surprised  that  they  are  not  nearly  so  ex- 
tensive, or  multiple,  as  they  are  in  many 
other  individuals  upon  whom  he  has  had 
occasion  to  operate  for  some  other  urgent 
indication  who  had  no  symptoms  of  indi- 
gestion. He  is  forced  to  conclude  that  in 
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neurotic  individuals,  hypersensitiveness 
gives  rise  to  s^'mptoms  which  in  normal 
persons  are  unnoticed.  Chronic  appendi- 
citis with  its  train  of  distressing  complica- 
tions, demands  immediate  attention  from 
the  surgeon,  but  in  at  least  fift}^  cases  which 
I  have  carefully  studied,  removal  of  a  dis- 
eased appendix,  with  its  coincident  adhe- 
sions, has  not  removed  constitutional  ner- 
vous sj^mptoms. 

The  visceroptoses,  discovered  in  the 
course  of  an  examination  of  a  psj^choneu- 
rotic,  are  of  course  regarded  as  functional 
disturbances.  Increase  of  fat  deposit,  ab- 
dominal support,  abdominal  massage,  mod- 
erate exercise,  and  rest  after  meals  often 
produce  remarkable  results.  I  believe  that 
increasing  the  nerv^ous  tone  by  the  above 
procedures  is  responsible  for  the  improve- 
ment. And  I  firml}"  beheve  that  the  vis- 
ceroptoses are  the  resvdt  of  an  impoverished 
ner\"ous  tone,  rather  than  the  cause. 

AIucous  coHtis  is  met  with  veTy  fre- 
quentty  in  oxa  daily  practice.  I  think  that 
most  gastroenterologists  admit  the  very 
intimate  relationship  between  this  dis- 
tressing malady  and  the  neuroses.  Even  in 
babies,  when  it  is  found  not  to  be  due  to  a 
definite  dietetic  error,  the  nervous  system 
must  be  given  careful  attention.  Wlule  I 
have  known  considerable  improvement  to 
result,  I  have  never  found  the  general  ner- 
vous manifestations  to  jaeld  entirely,  un- 
less the  local  treatment  has  been  combined 
with  measures  directed  toward  improving 
the  general  ner\^ous  and  ph^'sical  tone  of 
the  patient. 

Pus  foci  are  stilL  flourishing,  in  the  gen- 
eral medical  field  as  weU  as  in  the  neuro- 
psj-chiatric  realm.  Apical  abscesses  and 
unhealthy  tonsils,  because  of  resulting 
chronic  absorption,  have  given  rise  to  the 
most  bizarre  explanations  of  many  hitherto 
inexpUcable  disorders.  And  I  do  not  wish  to 
beHttle  their  importance  in  certain  in- 
stances. But  with  reference  to  the  produc- 
tion of  constitutional  nervous  manifesta- 
tions, I  wish  to  be  clearly  understood  that 
mj'  experience  does  not  justtf}'-  their  im- 
portance. Time  and  time  again  the  dental 


surgeon  and  the  throat  speciaUsts  have  re- 
ported their  positive  findings,  with  the  as- 
surance that  absorption  was  most  certainly 
taking  place.  Acting  with  full  confidence 
that  interference  was  to  the  best  interest 
of  the  patient,  I  have  had  these  abnormali- 
ties corrected.  Undoubtedly  the  patient's 
best  interest  was  served  in  the  matter,  but 
I  reiterate  that  the  nervous  symptoms  were 
not  substantially  relieved.  I  wlU  state  in 
brief  the  results  obtained  in  five  cases. 


C.  B.,  a  girl  of  seventeen  years,  had  svd- 
fered  for  ten  5-ears  mth  daily  headache. 
The  pain  became  so  severe  at  times  that  she 
had  to  give  up  her  school  career.  She  has 
been  rmable  to  work  steadily  at  her  trade. 
She  was  repressed,  shj^,  and  unsocial.  Care- 
ful examination  by  several  clinicians  failed 
to  reveal  any  organic  abnormaUty.  Re- 
fractive errors  were  corrected.  The  blood 
picture  was  negative.  NeurologicaUy  noth- 
ing could  be  determined.  The  onlj^  point  of 
attack  lay  in  buried,  unhealthy  tonsils 
which  a  conservative  throat  expert  con- 
sidered worthy  of  removal.  Tonsillectomy 
was  accordingly  done,  and  to-day,  four  or 
five  months  later,  the  patient's  complaint 
remains  identicallj'  the  same. 


R.  I.,  thirty-six  years  of  age,  has  had 
headaches  dailj''  for  fifteen  years.  She  has 
been  otherwise  typically  neurotic.  Six 
months  ago  she  was  advised  to  have  her 
tonsils  removed,  as  they  were  buried  and 
decidedly  unhealthy.  Today  she  suffers 
from  the  same  type  of  headache,  although 
she  admits  it  is  somewhat  lighter  in  in- 
tensity. Incidentally  she  has  been  much 
freer  from  responsibility,  has  been  careful 
with  her  diet,  and  has  had  more  open  air 
Hfe. 


X.  Z.,  a  man  of  sixty-four  years  of  age, 
became  markedlj'  depressed,  with  delusions 
of  persecution  and  self-depreciation.  It  was 
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discovered  in  the  course  of  a  thorough  in- 
vestigation that  several  teeth  had  infected 
apices.  Accordingly  several  teeth  were  re- 
moved by  a  dental  surgeon.  Intestinal  tox- 
emia was  also  pronounced  and  colon  irri- 
gations were  instituted  at  once.  The  patient 
steadily  progressed  downward  over  a  pe- 
riod of  three  months,  and  finally  ended  his 
life.  I  might  add  that  he  had  had  several 
similar  attacks  of  depression  previously, 
and  was  in  my  judgment,  a  typical  manic- 
depressive. 

CASE   IV 

A.  B.,  a  Russian  Hebrew,  of  middle  age, 
complained  of  a  bitter,  salty  taste  in  her 
mouth,  a  burning  sensation  in  her  tongue 
and  lips,  headache,  pains  all  over  her  body, 
insomnia,  and  a  desire  to  die.  She  was  nega- 
tive throughout  except  for  several  infected 
apices  and  an  area  of  necrotic  bone  in  the 
mandible.  These  were  removed  at  once. 
Six  weeks  after  the  operation  she  had  ex- 
perienced no  relief  from  her  distressing 
symptoms. 

CASE   V 

H.,  an  aviator,  of  superb  physique,  was 
discharged  from  the  army  because  of  irre- 
sponsibility. He  had  previously  been  nor- 
mal in  every  respect.  He  became  exalted, 
verbose,  sleepless,  and  extravagant.  Brought 
under  the  care  of  an  eminent  internist,  api- 
cal abscesses  were  found  and  immediately 
removed.  A  few  weeks  later  he  barely  es- 
caped imprisonment  for  passing  worthless 
checks.  He  has  been  committed  to  a  sani- 
tarium where  he  has  exhibited  all  the  signs 
of  a  manic-depressive  individual. 

To  summarize,  then,  my  experience  not 
only  in  these  cases  but  in  hundreds  of 
others,  in  my  judgment  pus  foci  do  not 
have  a  direct  bearing  upon  the  production 
of  chronic  headache,  of  psychoses  repre- 
sented chietly  by  the  cyclothymias,  or  in 
the  franker  types  of  psychoneuroses. 


Pelvic  displacements  and  pelvic  disease 
in  women  have  for  a  long  time  furnished 
material  for  investigation  along  the  lines 
suggested  above.  But  I  am  sure  that  the 
gynecologist  is  now  regarding  them  with 
much  more  conservatism.  I  am  sure  that 
he  finds  retroversion,  for  example,  in  many 
healthy,  rugged  women,  who  are  uncon- 
scious of  any  defect.  I  am  sure  that  he  notes 
at  once  the  temperamental  difference  be- 
tween the  scrubwoman  who  goes  about  her 
daily  work  happy  though  prolapsed,  and 
the  dragged  out,  headachy,  neurasthenic 
individual  who  may  have  backache  as  the 
symptom  of  a  simple  retroversion.  He 
recognizes  that  fixation  and  rest  in  bed  for 
two  or  three  weeks,  followed  by  a  rest  ia 
the  country,  produce  remarkable  results. 
But  I  am  confident  that  the  majority  of 
conservative  gynecologists  do  not  fail  to 
place  the  credit  for  the  relief  of  general 
symptoms  where  it  belongs. 

In  a  sense  the  above  may  seem  to  consist 
chiefly  of  destructive  criticism.  But  I  have 
endeavored  only  to  put  a  check  upon  our 
enthusiasm,  which  has  led  us  quite  apart 
from  fundamental  therapy.  With  the  ad- 
vent of  psychanalysis,  certain  well-selected 
cases  may  be  cured  without  recourse  to 
other  measures.  The  endocrinologists  are 
coming  forward  with  the  promise  of  real 
assistance  in  solving  the  perplexing  prob- 
lem of  therapy.  But  in  all  cases  attention 
to  the  detailed  physical  and  mental  life  of 
the  patient  is  absolutely  essential.  Food, 
rest,  exercise,  fun,  and  congenial  occupa- 
tion must  be  given  careful  consideration  in 
planning  the  patient's  regime.  All  disturb- 
ing pathological  processes  must  be  ration- 
ally corrected  if  possible.  We  cannot 
disregard  them.  But  we  must  impress  our- 
selves as  well  as  our  patients  with  the  old- 
time  paramount  importance  of  upbuilding 
the  morale  and  physical  tone  by  rational 
living  combined  with  stimulating  psycho- 
therapy. 
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Introduction 

True  juvenile  paralysis  agitans  has  al- 
ways been  looked  upon  as  a  very  rare  if 
not  doubtful  entity,  but  in  recent  years 
active  attention  has  been  focused  on  its 
existence.  It  is  true  that  a  few  of  the  cases 
reported  bore  closer  identity  with  so-called 
pseudosclerosis  of  Westphal  or  progressive 
lenticular  degeneration  of  Wilson,  or  were 
merely  early,  if  not  transitional,  cases  of 
multiple  sclerosis;  but  there  is  no  doubt 
that  some  were  actual  Parkinsonian  syn- 
dromes occuning  in  youth.  It  becomes 
necessary,  therefore,  to  exclude  all  other 
possibilities  before  one  makes  bold  to  pro- 
claim the  existence  of  a  true  juvenile 
Parkinson. 

The  recent  epidemic  of  encephalitis, 
which  existed  along  with  that  of  influenza, 
brought  forth  a  number  of  typical  paraly- 
sis agitans  syndromes  and,  as  the  disease 
more  frequently  attacked  the  young,  we 
observed  many  cases  which  might  have 
been  called  juvenile  Parkinsons.  The  term, 
however,  would  not  be  strictly  correct. 
In  the  first  place  the  cases  were  acute; 
secondly,  the  syndrome  was  but  one  part 
of  a  general  picture,  and  thirdly,  most  of 
them  made  partial  or  complete  recoveries. 
Nevertheless  the  occurrence  of  those  cases 
served  to  call  attention  to  the  pathologic 
process  which  may  possibly  underlie  paraly- 
sis agitans  and  perhaps  point  the  way  to 
an  understanding  of  that  disease.  As  soon 
as  we  learned  to  localize  more  or  less  defi- 
nitely the  site  of  the  lesion  in  paralysis 
agitans  a  new  light  was  shed  on  the  various 
explanations  of  its  pathogenesis.  Indeed 
we  began  to  recognize  that  for  the  produc- 
tion of  the  syndrome,  it  matters  little 
what  the  pathologic  process  be  as  long  as 
it  confines  its  slow  destructive  activity  to 
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a  definite  part  of  the  corpus  striatum  and 
to  it  alone.  A  gliosis  akin  to  multiple 
sclerosis,  which  is  not  multiple,  an  arterio- 
sclerotic focus,  an  atheromatous  patch,  a 
slowly  degenerative  change  either  cf  vas- 
cular or  non- vascular  origin,  a  slowly  pro- 
gressive syphilitic  or  neoplastic  encroach- 
ment,— all  may  give  a  true  picture  of 
paralysis  agitans.  Of  course  many  of  these 
postulated  causes  have  little  more  than 
theoretical  foundation,  but  none  is  so  far- 
fetched as  to  make  it  impossible;  and  as 
some  or  even  all  of  them  may  at  times 
affect  the  young,  one  may  account  for  the 
existence  of  a  Parkinson  at  any  age.  It  is 
unfortunate  that  incipient  cases  are  not 
brought  under  the  microtome  to  help  us 
in  the  study  of  the  actual  causes. 

The  case  to  be  reported  below  is  un- 
doubtedly a  true  paralysis  agitans;  but 
whether  it  is  juvenile  or  not  depends  on 
the  flexibility  of  the  term  juvenile.  Parkin- 
sons nearly  always  occur  late  in  life,  and 
very  rarely  before  the  fifth  decade.  Strictly 
speaking,  a  typical,  slowly  progressive 
paralysis  agitans  occurring  in  the  third 
decade,  that  is,  beginning  at  twenty -five, 
cannot  be  called  juvenile,  but  its  rarity  at 
that  age  and  its  close  approach  to  the 
second  decade  make  that  designation  not 
altogether  unwarranted.  And  while  the 
patient  definitely  assigns  twenty-five  as 
the  date  of  onset  it  is  not  unlikely  that  the 
destructive  process  causing  the  disease  has 
preceded  the  clinical  manifestation. 

In  view  of  the  possible  doubt  attaching 
to  the  caption  a  detailed  description  of  the 
case  becomes  necessary.  It  should  be  em- 
phasized that  our  patient's  condition  had 
nothing  to  do  with  the  recent  epidemic  of 
influenza.  Whatever  the  cause,  the  disease 
antedated  the  epidemic  by  two  years. 
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Case    Report 

History. — H.  L.,  male,  single,  age  twenty- 
seven  and  a  half  years,  furrier,  was  first 
seen  in  May,  1919,  when  he  complained 
of  shaking  of  the  body,  more  particularly 
the  right  arm  and  leg.  The  tremor  began 
very  slowly  early  in  19 17  and  had  gradu- 
ally become  worse.  At  first  the  right  arm 
began  to  tremble,  after  several  months 
the  right  leg  followed  suit  and  finally  the 
tremor  spread  to  almost  all  the  limbs. 
All  the  extremities,  but  particularly  the 
right  arm,  have  become  weak.  Our  patient 
complains  of  drawing  pains  in  the  right 
arm.  He  had  to  give  up  work  on  account 
of  the  tremor,  which  is  constant  by  day 
but  disappears  at  night.  The  tremor  is  al- 
ways present  at  rest,  and  according  to  the 
patient  is  intensified  by  worry  or  excite- 
ment or  quick  effort.  He  does  not  drop 
things.  The  whole  body  has  become  stiff 
and  all  his  movements  are  slow.  He  has 
difficulty  in  walking,  says  that  he  runs 
when  he  gets  up  to  walk,  he  complains  of 
pain  in  the  back  and  finds  it  difficult  to  get 
up  or  sit  down.  He  lost  all  sexual  desire  and 
does  not  think  he  is  potent,  not  having 
indulged  for  six  months. 

The  patient's  habits  are  good:  he  does 
not  drink  tea  or  coffee,  does  not  smoke  or 
drink,  although  he  used  to  indulge  moder- 
ately in  the  former  and  excessively  in  the 
latter,  at  times  even  getting  drunk ;  he  de- 
nies masturbation.  His  sleep  is  normal, 
appetite  good,  bowels  regular.  He  used  to 
weigh  180  pounds,  at  present  weighs  166. 
He  has  no  pain  or  difficulty  in  passing 
water,  urinates  four  or  five  times  daily, 
once  at  night;  but  he  speaks  of  urgency 
in  micturition.  No  incontinence.  He  has 
no  respiratory  difficulties,  never  had  any 
injury  to  the  head  or  other  parts  of  the 
body,  no  convulsions  or  other  motor  dis- 
turbances and  no  operations.  He  sees  well 
and  never  saw  double.  Hearing  is  normal, 
no  vertigo  or  headache.  He  denies  venereal 
diseases  and  never  was  sick  in  his  fife. 
His  mental  and'  emotional  states  have  not 
altered.  Family  history  is  negative,  par- 


ents, three  brothers  and  three  sisters  being 
alive  and  healthy,  one  sister  having  died 
in  confinement ;  no  history  of  tuberculosis, 
epilepsy,  insanity,  alcoholism  or  paralysis 
agitans  in  ascendants  or  collaterals.  The 
present  condition  was  not  preceded  by 
fever  or  malaise. 

Physical  Status. — Voluntary  Motor  Sys- 
tem. Mask-like,  immobile  face,  stiff  atti- 
tude, stoops  forward,  arms  and  hand  held 
rigidly  by  the  sides  and  a  little  in  front 
of  the  body.  The  gait  is  stiff,  rigid  and  in 
one  piece.  There  is  marked  propulsion  and 
retropulsion.  He  falls  back  in  one  piece  in 
the  chair  on  trying  to  sit  down.  Coordina- 
tion is  normal.  All  the  tests  are  slowly  but 
accurately  performed.  Skilled  acts  are 
somewhat  interfered  with,  mainly  by  a 
stiffness  and  slowness  of  execution.  The 
handwriting  shows  a  characteristic  tremu- 
lousness.  Speech  is  slow,  dull,  but  not  quite 
monotonous.  Of  abnormal  involuntary 
movements,  he  shows  a  rapid,  rhythmic, 
fine  tremor  of  the  fingers  of  the  right  hand, 
at  rest  and  on  action.  There  is  a  regular 
tremor  of  both  lower  limbs,  moderate  in 
amplitude  and  medium  in  rate. 

Reflexes: 

Deep  R     L 

Jaw I  I 

Pectoral 2  2 

Biceps 2  2 

Triceps 2  2 

Radial 2  2 

Ulnar 2  2 

Wrist 2  2 

Suprapatellar ?  ? 

Patellar 2  2 

Ankle 2  2 

Dorsocuboidal o  o 

Periosteal o  o 

Superficial  R     L 

Ciliospinal i  i 

Supra-umbilical ■ .  .2  2 

Suprapubic 2  2 

Upper  lat.  abdom 2  2 

Lower  lat.  abdom 2  2 

Cremasteric 2  2 

Plantar  flexion i  i 

Babinski o  o 

Chaddock o  o 

Oppenheim,  etc o  o 

All  the  deep  reflexes  were  difficult  to 
elicit  but  lively  when  obtained. 

Muscle  Strength. — -All  movements  showed 
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adequate  strength  but  were  slow  in  being 
initiated.  There  were  no  atrophia  or  hyper- 
trophies. There  was  rigidity  in  the  muscles 
of  the  lower  extremities  and  slight  in  the 
upper,  the  right  more  than  the  left.  So- 
called  cogwheel  movement  in  the  right 
upper.  All  associated  movements  in  the 
face  and  limbs  were  abolished. 

General  Sensory. — Touch,  pain,  tempera- 
ture, vibratory,  muscle-tendon  and  stereog- 
nosis  normal  all  over. 

Cranial  Nerves. — Smell  normal.  Vision 
20/100  in  each  eye;  fields  and  fundi  normal. 
Pupils  normal  in  size,  shape  and  position; 
react  promptly  to  light  and  convergence. 
There  is  no  strabismus.  There  seems  to  be 
a  slight  limitation  of  movement  of  the 
right  external  rectus,  probably  normal. 
No  nystagmus.  Palpebral  fissures  normal, 
von  Graefe  is  present.  Cornea  normal. 
Hearing  normal.  Motor  fifth  normal,  con- 
junctival reflex  present;  teeth  and  mouth 
normal.  Taste  normal;  facial  movements 
are  probably  normal  although  there  ap- 
pears a  doubtful  weakness  of  the  right 
face.  The  uvula  is  somewhat  deviated  to 
the  left,  but  its  movements  and  all  move- 
ments of  the  tongue  are  normal.  The  palatal 
and  pharyngeal  reflexes  are  present. 

Mental  Status. — Intelligence  normal, 
emotion  dull,  attention  and  memory  good, 
no  phobias,  delusions  or  hallucinations. 

Systemic. — Skin  and  hair  normal.  Glands 
not  palpable.  Pulse  84,  heart  normal,  blood 
pressiure  130  S.,  85  D.  All  else  negative. 
Wassermann  negative.  Urine  showed  trace 
of  albumin  and  a  few  granular  and  hyaline 
casts;  sp.  gr.  1.026. 


Conclusion 

From  the  above  history  and  examination 
and  subsequent  observations  there  seems 
to  be  no  doubt  that  our  patient  represents 
a  typical,  slowly  progressive  paralysis  agi- 
tans. The  absence  of  corneal  changes, 
mental  degeneration,  speech  disturbances, 
liver  changes,  etc. ;  the  comparative  slow- 
ness of  progress,  and  the  rather  late  onset 
rule  out  both  pseudoscelerosis  of  Westphal 
and  lenticular  degeneration  of  Wilson  even 
if  there  had  been  any  reason  for  considering 
those  diseases  as  possibilities.  The  only 
question,  therefore,  is  whether  one  is  justi- 
fied in  tacking  on  the  word  juvenile  to  the 
diagnosis.  Elasticity  of  the  term  may  be 
taken  as  justification.  In  any  event  the 
case  is  of  interest  and  perhaps  not  un- 
worthy of  record  because  of  the  very  early 
date  of  onset  and  its  great  rarity. 

As  to  etiology  one  can  merely  offer  a 
suggestion.  Certainly  an  acute  inflamma- 
tory origin  is  excluded.  The  urinary  findings 
and  comparatively  high  blood  pressure  may 
point  to  arteriosclerotic  changes,  but  why 
they  should  have  picked  out  only  the  extra- 
pyramidal system  of  fibers  is  not  at  all 
clear,  although  it  is  not  less  mysterious 
than  the  selective  action,  if  it  does  occur, 
of  a  similar  process  in  advanced  age.  The 
youth  of  the  patient  need  not  exclude 
arteriosclerosis,  as  we  know  that  it  may 
occur  at  almost  any  age  and  even  in  chil- 
dren. However,  any  attempt  at  explanation 
is  merely  speculative  and  for  the  present 
we  must  content  ourselves  with  a  plain 
record  of  observation. 
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In  reviewing  the  literature  of  acute 
anterior  poliomyelitis,  one  finds  the  patho- 
logical alteration  in  the  cord  and  medulla 
described  in  great  detail,  but  little  is  given 
of  the  changes  in  the  cerebellum.  The  cases 
showing  marked  ataxia  are  described  by- 
some  authors  as  "the  cerebellar  type," 
and  by  others  as  "the  ataxic  type." 
Ataxia  has  been  frequently  observed  and 
described  and  may  occur  with  varied 
lesions  in  the  brain  and  cord.  Peabody, 
Draper  and  Dochez*  say  that  ataxia  ' '  may 
well  depend  on  an  upper  motor  neuron 
lesion,  either  in  the  brain  or  cerebellum, 
in  the  pyramidal  tracts  or  in  Clarke's 
columns."  Weisenberg'^'  "  believes  that 
there  is  no  such  thing  as  an  ataxic  type, 
as  the  ataxia  may  be  associated  with  lesions 
in  many  portions  of  the  nervous  system, 
and  often  the  disturbance  of  gait  is  simply 
the  result  of  weakness  of  the  limbs. 

Coordination  is  accomplished,  in  a  broad 
sense,  after  the  manner  of  a  reflex  and 
requires  the  integrity  of  the  afferent  and 
efferent  nervous  pathways.  Lesions  of  the 
peripheral  nerves  sensory  of  the  motor  cord 
tracts  may  cause  ataxia  as  well  as  lesions 
of  the  cerebellum  or  cerebral  cortex.  The 
ataxia  type  of  poliomyelitis,  however, 
should  be  limited  to  the  cases  where  the 
ataxia  is  the  outstanding  feature  and  is 
not  accompanied  by  paralysis,  or  at  least 
not  limited  to  the  paralyzed  portions.  In 
every  epidemic  of  poliomyelitis  there  are 
cases  described  in  which  ataxia  is  the 
principal  feature.  The  child  may  have 
gone  to  bed  apparently  normal  and  awaken 
the  next  day  practically  unable  to  walk. 
The  gait  is  slow  and  uncertain,  the  steps 
of  irregular  length  with  the  feet  widely 
separated.  The  body  sways  from  side  to  side 
and  the  child  stumbles  and  falls.  There  is 


incoordination  of  the  movements  of  the 
upper  extremities  shown  by  the  difficulty  in 
grasping  or  picking  up  small  objects  with 
the  hands.  Nystagmus  is  also  present  at 
times.  There  may  also  be  cranial  nerve 
lesions  or  muscular  palsies. 

In  cases  of  this  type  it  seems  probable 
that  the  main  lesions  are  in  the  cerebellum, 
though  they  might  conceivably  be  located 
in  the  coordinating  pathways  of  the  mid- 
brain, or  possibly  in  the  spino-cerebellar 
tracts. 

That  there  are  cases  in  which  the  lesions 
are  mainly  cerebellar  is  well  recognized 
and  a  number  have  been  reported  in  the 
literature.  There  is  of  course  some  question 
as  to  whether  the  etiological  agent  is  the 
same  as  that  of  acute  anterior  poliomye- 
litis, but  in  some  instances  it  must  be, 
and  there  are  changes  in  the  cerebellum 
in  some  cases  of  typical  anterior  poliomye- 
litis. 

The  ataxia  may  disappear  very  rapidly, 
or  it  may  require  months,  but  complete 
recovery  has  taken  place  in  practically 
all  of  the  reported  cases.  Two  cases  in 
which  the  recovery  was  striking  are  re- 
ported by  E.  S.  Taylor^"  and  are  of  suffi- 
cient interest  to  be  quoted  verbatim. 

"M.  D.,  age  ten,  was  admitted  from  the 
neurological  out-patient  department  into 
clinical  in  June,  1913,  for  inability  to  walk. 
Her  parents  were  both  healthy  and  there 
was  no  nervous  disease  in  the  family.  A 
brother  and  two  sisters  were  all  healthy. 
Patient  had  scarlet  fever  in  July,  1912, 
but  there  were  no  sequelae.  Nine  weeks 
before  admission  patient's  two  sisters  had 
measles,  and  one  week  later  the  patient 
herself  complained  of  sick  headache  and 
was  kept  in  bed  one  week.  On  getting  up 
again  she  was  noticed  to  nod  her  head 
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about  from  before  backwards,  though 
showing  no  movement  when  lying  down 
or  when  asleep.  Four  days  later  she  was 
unable  to  stand  up  and  complained  of  a 
sharp  pain  in  the  left  chest  radiating  to 
the  groin.  The  nodding  of  the  head  was 
quite  independent  of  talking  or  of  any 
attention  paid  to  her. 

"On  examination  the  patient  was  fotmd 
to  be  healthy  in  appearance  and  able  to 
He  quite  stih  in  bed,  but  when  raised  to  a 
sitting  posture  and  asked  questions  the 
movements  of  the  head  at  once  com- 
menced. The  speech  was  slow  and  hesi- 
tating but  hardly  scanning  in  character. 
The  knee-jerks  were  present  and  both 
plantar  reflexes  were  flexor.  The  pupils 
reacted  normaUy  and  were  equal  in  size, 
and  there  was  no  nystagmus.  When  placed 
upon  her  feet  she  exhibited  well  marked 
'asynergia,'  falling  backwards  continually 
and  showing  extreme  ataxia.  On  the  day 
of  admission  the  patient  complained  that 
as  she  walked  the  room  'seemed  to  go 
roimd,'  but  this  symptom  did  not  persist. 

"On  June  6th,  two  days  after  admission, 
the  movements  were  less  marked  and  on 
Jime  7th  she  could  stand  unassisted,  the 
movements  of  the  head  were  less  and  she 
was  able  to  talk  more  readily.  On  June  8th 
the  walking  was  much  improved  and  on 
June  I2th  the  patient  could  walk  without 
assistance.  On  June  14th  the  ataxia  had 
almost  gone  and  the  patient  was  dis- 
charged eight  daj^s  later.  In  this  case  no 
drug  was  given  as  treatment." 

"P.  P.,  age  seven,  was  admitted  into 
clinical  on  Jtdy  11,  1913,  for  inability  to 
walk.  The  famil^^  history  showed  no 
nervous  disease  and  there  were  six  other 
children  ahve  and  healthy.  The  patient 
was  a  full  term  child  and  labor  was  normal. 
She  had  measles  and  chickenpox  when 
a  baby.  Two  days  before  admission  the 
child  walked  to  school  in  the  morning,  a 
distance  of  about  one  mile,  and  seemed 
qtdte  well.  At  midday  as  she  was  walking 
out  of  school  she  suddenly  feU  down  and 
was  unable  to  stand  up  without  assistance. 
She  could  not  walk  alone  and  was  carried 


back  by  her  sisters.  She  did  not  vomit, 
but  complained  of  headache  the  next 
morning. 

"On  admission  the  patient  was  a  well 
developed  child  and  answered  questions 
rationally,  but  seemed  apathetic.  Her 
speech  was  not  normal,  the  words  being 
spoken  in  an  abrupt  manner  and  in  a 
monotonous  tone.  Her  temperature  was 
99.2.  Both  knee  jerks  were  present;  the 
plantar  reflexes  were  flexor  and  there  was 
no  muscular  wasting.  There  was  no  optic 
neuritis,  the  pupHs  reacted  normally,  and 
there  was  no  nystagmus.  When  lying  in 
bed  the  patient  made  no  abnormal  move- 
ments but  on  sitting  up  she  moved  her 
head  irregularly  and  could  not  maintain  the 
sitting  posture  without  assistance.  When 
standing  up  she  was  completely  ataxic 
with  rocking  movements  of  the  head  in  all 
directions  and  irregular  movements  of 
the  arms  and  body,  and  when  trying  to 
walk  she  showed  a  constant  tendency  to 
faU  backw^ards  imless  supported.  She  was 
not  giddy  and  made  no  effort  to  support 
herself  when  falling.  There  was  intention 
tremor  of  both  arms.  There  was  evidence 
of  old  chronic  otitis  media  in  the  left  ear, 
but  tests  carried  out  showed  no  other 
aural  defect,  the  labyrinth  being  normal 
on  both  sides. 

"A  lumbar  pimctiire  was  performed  and 
3  c.  c.  of  cerebrospinal  fluid  were  with- 
dra-mi.  The  fluid  was  under  normal  pres- 
svLce,  contained  no  cells  nor  organisms  and 
was  quite  clear.  The  patient  was  at  once 
given  urotropin  in  10  grain  doses  every 
sis  hours.  She  had  an  evening  temperature 
varj^ing  from  99  to  loi.  Babinski  tests  for 
cerebellar  disease  were  all  positive,  'adia- 
dochokinesia'  and  'asynergia'  being  well 
marked. 

"On  July  15th  the  movements  were  much 
less  and  the  intention  tremor  was  very 
slight,  though  the  ataxia  remained  un- 
changed. On  Jvdy  i6th  the  patient  could 
almost  stand  alone  and  on  July  19th  she 
could  walk  a  few  steps  alone  holding  her 
head  to  the  left.  On  Jtdy  21st  the  speech  was 
normal  and  the  patient  could  walk  with 
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her  eyes  closed.  On  July  22d  'adiadochoki- 
nesia'  was  still  present  but  the  other  signs 
we're  not  definitely  given.  There  was  some 
frequency  of  micturition  and  hematuria. 
The  urotropin  was  therefore  discontinued. 
On  July  28th  the  urine  was  normal  and  four 
days  later  the  patient  showed  no  signs  of 
cerebellar  disease,  her  gait,  speech  and 
arm  movements  being  absolutely  normal." 
Another  case  of  cerebellar  polioen- 
cephalitis is  reported  by  Frederick  Taylor. ^^ 
The  patient,  a  boy  of  four  years,  developed 


mentioned  in  the  literature  are  briefly  as 
follows : 

Wickman^^  simply  states  that  the  cere- 
bellum presents  changes  analogous  to 
those  found  in  the  cerebrum.  Abramson^ 
says: 

' '  The  changes  in  the  cerebrum  and 
cerebellum  were  very  mild  when  compared 
with  those  in  the  cord.  The  most  common 
change  consisted  of  engorgement  of  the 
vessels,  the  endothelium  of  which  had 
the  appearance  of  being  swollen.  In  four- 
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I'lA   Showing   Inflammatory 
Changes. 


Fig.  2.  Slight  Virchow-Robin  Space  Infiltration 
IN  A  Branch  of  a  Meningeal  Vessel;  also  a 
slight  focal  cellular  accumulation  in  the 
molecular  layer. 


a  tremor,  ataxia  of  the  cerebellar  type  and 
nystagmus,  drowsiness  and  vomiting.  The 
drowsiness  was  present  about  a  month,  the 
attacks  of  vomiting  a  little  longer,  but  the 
extreme  ataxia  continued  for  over  two 
years  and  it  was  more  than  three  years 
before  there  was  complete  recovery. 

Pathological  changes  in  the  cerebellum 
are  absent  in  many  cases  of  poliomyelitis, 
are  usually  not  marked,  and  are  often 
difficult  to  find  when  present.  The  changes 


teen  of  thirty-seven  cases  the  brain  ex- 
hibited very  mild  cell  reactions,  consisting 
in  slight  degree  of  perivascular  infiltration, 
and  in  a  few  cases  in  an  acctmiulation  of 
cells  apart  from  the  vessels.  The  nerve 
cells  exhibited  no  degenerative  changes. 
The  cerebellum  exhibited  similar  changes 
in  five  of  thirty-three  cases  examined. 
These  changes  were  most  commonly  found 
below  the  cellular  layers  in  the  cerebrum 
and  below  the  granular  and  Purkinje  cell 
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layers  in  the  cerebellum,  in  among  the 
fibers  radiating  from  the  cortex." 

Batten^  describes  the  lesion  as  a  throm- 
bosis of  the  finer  terminal  arterioles. 

Blanton^,  in  the  description  of  material 
obtained  from  fifteen  autopsies,  says  one 
case  microscopically  "showed  a  meningi- 
tis over  the  whole  brain  including  the 
cerebeUum  .  .  .  basal  ganglia  and 
pons.  In  none  of  the  twelve  cases  in  which 
the  cerebellum  and  cerebral  hemi- 
spheres were  studied  could  one  make   out 


type  of  infiltration  as  that  of  the  cord,  but 
was  not  so  extensive  nor  so  uniformly 
present.  In  one  very  early  case  the  infil- 
tration in  the  pia  in  the  cerebellar  region 
was  very  intense.  .  .  .  The  cerebellum 
showed  very  little  inflammation.  The  pia 
of  its  middle  lobe  usually  showed  consid- 
erable lymphocytic  infiltration  and  in  one 
case  there  was  a  considerable  subpial 
hemorrhage  in  that  locality." 

Neal  and  Abramson,'  in  their  descrip- 
tion of  the  ataxic  type  of  poliomyelitis, 


Fig. 


Foc.\L  Cellular  Accr\n  lahhx  and 
IN  THE  Molecular  Layer. 


any  changes  save  those  of  congestion." 
Cadwalader*  found  the  following  in  the 
cerebellum  in  one  case:  "The  pia  is  shghtly 
affected  and  there  are  a  few  small  hemor- 
rhages in  the  cortex." 

Strauss,^  in  his  article  on  the  pathology 
of  acute  poliomyelitis,  says:  "The  pia  cov- 
ering the  medulla,  pons,  crura  cerebri,  the 
interpedimcular  space,  the  corpora  quad- 
rigemina,  and  the  middle  lobe  of  the 
cerebellum,  in  my  cases  showed  the  same 


liiJEMA  Fig.  4.  Vascular  Congestion;  Virchow-Robin 
Space  Infiltr.ation;  hemorrhage  and  focal  cel- 
lular ACCUMLTLATION  IN  THE  DEEP  WHITE  MATTER 
OF  .'V'CEREBELLAR  PEDUNCLE. 


state:  "The  motor  nerve  cells  are  evi- 
dently not  involved,  but  there  is  lack  of 
coordination,  ataxia,  nystagmus,  etc.  In 
some  cases  an  ataxic  gait  is  the  only  sign 
of  involvement  of  the  central  nervous 
system  other  than  the  sensory  symptoms. 
The  anatomic  basis  for  this  is  proved  by 
the  postmortem  findings  of  involvement 
of  the  cerebellum  (Clarke's  column)  and 
the  intervertebral  ganglia.  This  type  is 
very  rare." 
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Harbitz  and  Scheel,  ^  in  the  study  of  their 
cases,  found  that  the  "cerebellum  usually 
presented  few  evidences  of  inflammation, 
and  only  in  the  central  portions  which 
were  connected  with  the  medulla  and 
pons." 

Miller,^  in  a  study  of  a  case  of  acute 
poliomyelitis,  gives  the  microscopical 
changes  in  the  cerebellum  as  follows: 
"Besides  congestion  of  the  vessels,  several 
small  patches  of  cell  infiltration  are  seen 
especially  in  the  deeper  nuclei.  One  roof 
nucleus  is  very  severely  affected.  The  folia 
of  the  vermis  and  the  lateral  lobes  have 
practically  escaped ;  only  a  very  few  vessels 
show  slight  perivascular  cell  infiltration. 
No  areas  of  necrosis  nor  evidences  of 
reaction  are  found  in  the  cerebellum." 


PATHOLOGICAL   FINDINGS 

Macroscopic  Changes. — Frequently  there 
is  nothing  to  be  seen  on  gross  examination 
of  the  cerebellum.  The  surface  is  moist  and 
shining  and  at  times  somewhat  congested. 
The  convolutions  may  be  flattened  due 
to  the  increased  intracranial  pressure. 
On  section  the  cerebellum  is  rather  ede- 
matous and  the  general  congestion  may  be 
noted  by  the  diffuse  reddening  of  the 
surface. 

MICROSCOPfC   CHANGES 

I.  Tissues  of  Mesodermal  Origin. 

Pia  Mater. — The  pia  mater  frequently 
shows  diffuse  inflammatory  changes.  This 
is  evident  not  alone  on  the  surface  of  the 
convolutions,  but  is  present  in  the  smallest 
interfolial  clefts.  This  inflammatory  reac- 
tion is  usually  much  more  marked  in  the 
cerebellar  pia  than  in  that  of  the  cerebral 
hemispheres  where  there  is  found  more  of 
a  diffuse  congestion  and  edema.  The 
changes  in  the  cerebellar  pia  are  very 
similar  to  those  seen  in  the  cord.  The 
membrane  is  swollen  and  edematous. 
Its  layers  are  widely  separated  by  the 
congested  blood  vessels,  exudated  cells, 
edema  and  hemorrhage.  The  appearance 
is  markedly  different  from  that  seen  in 


ordinary  meningitis  not  alone  in  the  charac- 
ter of  the  cells  involved  but  because  of  the 
lack  of  fibrin  and  absence  of  any  exudate 
on  the  pial  surface.  Hemorrhages  are 
present  within  the  pial  meshes  but  they 
are  usually  not  large  enough  to  be  evident 
macroscopically.  The  infiltrating  cells  are 
largely  mononuclears  of  the  lymphocyte 
type.  There  are,  however,  some  large 
mononuclears,  polyblasts,  and  polymor- 
phonuclear leucocytes. 

Blood  Vessels. — The  blood  vessels  of 
the  pia  and  throughout  the  substance  of 
the  cerebellum  are  dilated  and  congested. 
Thrombosis  has  never  been  observed  and, 
contrary  to  the  opinion  of  Batten,  probably 
plays  no  part  in  the  pathology  of  anterior 
poliomyelitis.  Hemorrhages,  are  observed 
in  the  molecular  layer  of  the  cortex  and 
deep  in  the  central  white  matter,  and 
occasionally  are  seen  infiltrating  the  area 
between  the  molecular  and  granular  layers. 

In  poliomyelitis  the  most  striking  vascu- 
lar change  is  the  cellular  infiltration  of 
the  Virchow-Robin  or  adventitial  lymph 
space.  Throughout  the  cord  this  infiltration 
is  almost  universally  found  especially  in 
the  ramifications  of  the  anterior  spinal 
vessels  and  the  blood  vessels  of  the  pia. 
It  is  never  as  marked  in  the  cerebrum 
and  cerebellum  and  unless  careful  search 
is  made  may  not  be  found.  It  is  most 
marked  in  the  pial  vessels  and  in  the  larger 
vessels  deep  in  the  central  white  matter 
and  in  the  peduncles.  It  is  often  absent  in 
the  vessels  of  the  cortex,  occasionally  being 
noted  in  a  cortical  branch  of  a  meningeal 
vessel  or  in  some  of  the  larger  cortical 
vessels.  In  the  vessels  of  the  gray  matter  I 
have  never  observed  more  than  a  single 
layer  of  scattered  cells  in  the  Virchow- 
Robin  space.  This  is  a  marked  contrast 
to  the  vessels  of  the  cord  where  many 
layers  of  densely  packed  cells  is  the  usual 
finding. 

11.  Tissues  of  Ectodermal  Origin. 

In  the  substance  of  the  spinal  cord  the 
gray  matter  is  the  part  almost  exclusively 
affected.  In  the  cerebellum  there  are 
changes  in  both  the  gray  and  white  matter 
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but  those  in  the  latter  are  the  most  marked 
and  probably  give  rise  to  the  disturbances 
of  cerebellar  function  noted  in  the  clinical 
cases. 

The  changes  in  the  gray  matter  consist 
of  focal  areas  of  cellular  accumulation  in 
the  molecular  layer.  These  focal  accumu- 
lations do  not  differ  from  those  seen  in  the 
gray  matter  of  the  anterior  horns  except 
that  they  are  less  dense  and  do  not  seem 
to  bear  any  relation  to  the  blood  vessels 
or  nerve  cells. 

The  stellate  and  small  cortical  cells  in  the 
neighborhood  do  not  show  any  particular 
alterations.  The  Purkinje  cells  in  the  infil- 
trated area  may  show  degenerative  changes 
but  those  in  the  immediate  neighborhood 
are  not  particularly  altered.  The  character 
of  the  infiltrating  cells  is  the  same  as  the 
character  of  those  found  in  the  cord;  viz., 
lymphocytes,  polyblasts,  amoeboid  neuro- 
glia cells,  plasma  cells  and  a  few  polymor- 
phonuclear leucocytes. 

There  is  considerable  edema  in  the 
affected  areas.  The  Purkinje  cells  through- 
out the  cerebellum  may  show  slight  acute 
cloudy  swelling,  but  are  usually  normal. 
This  cloudy  sweUing  is  not  more  marked 
than  would  be  expected  in  any  acute 
infectious  process. 

There  are  no  changes  in  the  central 
limb  of  white  matter  of  the  folia  or  of  its 
finer  ramifications,  but  in  the  deeper  white 
substance  of  the  peduncles  definite  altera- 
tions are  seen.  These  consist  in  areas  infil- 
trated with  cells  like  those  described  as 
occurring  in  the  gray  matter  except  that 


the  cells  are  frequently  more  densely  col- 
lected together,  and  these  areas  are  not  as 
widely  scattered  as  they  are  in  the  cortex. 
Hemorrhages  are  sometimes  observed  in 
the  central  white  matter  and  may  be 
present  in  the  focal  areas  of  cellular  in- 
filtration. I  have  not  observed  changes  in 
the  dentate  nucleus. 

From  the  pathological  findings  in  the 
cerebellum  it  would  appear  that  the  virus 
of  anterior  poliomyelitis  does  not  have 
the  peculiar  affinity  for  the  nerve  elements 
of  the  cerebellum  which  it  shows  for  the 
motor  cells  in  the  cord,  and  that  the 
symptoms  referable  to  the  cerebellum  are 
produced  by  interference  with  the  function 
of  its  connecting  nerve  tracts  and  not  by 
destruction  of  its  inherent  nerve  elements. 
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THE  CEREBRAL  CORTEX  IN  ITS  RELATION  TO  SENSATION 
AND  MUSCLE  TONE 

BY    OLIVER    S.    STRONG,    PH.D. 

Associate  Professor  of  Neurology,  Columbia  University 

NEW   YORK   CITY 

with  the  patient,  apparently  meaning  a 
brain  injury.  There  was  no  cyanosis  nor 
asphyxia,  but  apparently  there  was  with 
the  sister,  who  was  blue.  Her  weight  was 
4  pounds,  her  sister's,  2>}/2  pounds. 

Development:  Both  were  breast  fed. 
Her  first  teeth  came  at  one  year,  her  sister's 
at  nine  months.  She  began  to  walk  at 
nearly  three  years,  her  sister  at  eleven 
months.  She  began  to  talk,  "mama,  papa," 
at  about  one  and  one-half  years.  Her  sis- 
ter "tallced  long  before  she  did,"  and  "is 
smarter."  No  impediment  or  difficulty  of 
speech  was  noticed.  Control  of  sphincters 
apparently  was  established  in  both  about 
the  same  time.  Both  are  subject,  though 
seldom,  to  nocturnal  enuresis. 

Habits  and  General  Physiological  Stat- 
us, negative. 

Diseases,  Injuries,  etc:  There  is  no 
complaint  as  to  vision  or  hearing.  Both 
sisters  had  scarlet  fever  at  seven  years  of 
age  and  mumps  with  measles  at  six  years. 

Family  History. — The  twin  sisters  are 
the  only  children.  No  miscarriages  nor 
stillbirths.  Both  parents  are  living  and  well. 

Voluntary  Motor  System.  Abnormal 
A  ttitudes  and  Deformities. — The  right  hand 
,  is  carried  with  the  fingers  nearly  extended 
— slightly  palmar  flexed,  the  forearm  is 
pronated  and  slightly  flexed.  There  is  a 
tendency  when  recumbent  to  dorsiflexion 
of  the  big  toe  with  pes  equinus  and  cavus 
on  the  right 

Gait.  There  is  a  right  limp  and  a  slight 
right  toe  to  heel  steppage. 

Coordination. — Equilibratory :  This  shows 
no  disturbance. 

Non-Equilibratory:  This  appears  to  be 
normal  except  as  interfered  with  by  weak- 
ness or  contraction.  The  heel-to-toe  test 
was  done  rather  poorly  on  the  right  and 
67 


The  patient,  M.  R.  (24998),  is  a  girl, 
eight  years  of  age.  Date  of  first  examina- 
tion, May  15,  1919,  after  which  several 
examinations  were  made,  the  last  being 
June  5,  1919. 

History.  Present  Illness. — The  princi- 
pal complaints  are  the  seizures  described 
below,  and  a  lack  of  use  of  the  right  hand 
and  lameness  of  the  right  leg.  These  have 
existed  practically  since  birth. 

The  patient  was  born  Thursday,  July 
1st,  and  on  the  following  Monday  she  had 
convulsions  which  lasted  two  days  and 
two  nights.  During  these  convulsions  the 
top  of  her  head  was  sunk  in,  returning  to 
its  normal  contour  when  they  were  over. 
The  convulsions  consisted  of  a  turning  of 
the  head  and  eyes  to  the  right  and  con- 
vulsive movements  of  the  limbs,  especial- 
ly on  the  right.  No  facial  movements  nor 
bongue-biting  were  noticed. 

The  convulsions  recurred  once  a  month 
or  so  until  she  was  about  six  years  old. 
Since  then  they  have  become  less  frequent 
and  milder  in  type,  consisting  of  uncon- 
sciousness, a  turning  of  the  head  and  eyes 
to  the  right  and  a  general  stiffening  of 
trunk  and  limbs.  They  continue  about  ten 
to  twenty  minutes  and  are  followed  by  a 
severe  pain  in  the  head  lasting  a  couple  of 
hours.  She  sometimes  vomits  during  them 
or  "tries  to."  Her  lips  get  very  red  before 
an  attack. 

When  a  baby,  the  right  fist  was  always 
closed.  This  lasted  until  she  was  about  four 
years  old. 

Previous  History. — Birth:  She  was  born 
at  eight  months  and  has  a  similar  twin 
sister,  the  patient  being  first.  Instruments 
were  used,  and  while  the  mother  did  not 
notice  any  marks  the  doctor  told  her  that 
he  expected   something  would  be   wrong 
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left,  but  was  not  ataxic.  Touching  tlie 
thumb  with  each  finger  of  the  same  hand 
in  succession  is  done  poorly  with  the  right 
hand  with  eyes  open  and  closed.  Closing 
and  opening  the  right  fist  is  done  poorly 
with  the  eyes  open  and  cannot  be  done 
with  eyes  closed. 

Abnormal  Involuntary  Movements.  — 
None  were  noted.  The  patient  is  restless 
and  appears  to  tire  mentally  easily  while 
being  tested. 

Reflexes. — Deep:    These    are    not    very 


ited  in  extent.  Flexion  of  the  right  fingers 
is  weak  and  limited,  extension  is  weak, 
abduction  and  adduction  are  weak  and 
limited.  The  fingers  when  extended  are 
hyperextended,  producing  the  familiar 
"saddle-backed"  appearance  (Fig.  i). 

There  are  slight  and  somewhat  doubtful 
pareses  of  the  various  movements  of  the 
right  thigh  except  rotation  outward,  weak- 
ness of  which  is  more  pronounced.  Flexion 
of  the  right  leg  shows  weakness,  extension 
is  normal.  Plantar  flexion  of  the  right  foot 


well  marked.  The  right  patellar  is  per- 
haps slightly  greater  than  the  left.  The 
uncrossed  tibio-adductor  is  only  present 
on  the  left.  Tnere  is  no  crossed  patello- 
adductor  and  no  ankle  clonus. 

Superficial:  The  abdominals  are  active 
and  equal.  There  are  a  right  Babinski, 
Chad  dock  and  doubtful  Schaefer. 

Muscle  Strength. — The  nead  movements 
appear  to  be  of  normal  strength  and  equal 
in  opposite  directions.  The  right  shoulder 
movements  are  limited  and  the  arm  can 
only  be  raised  to  a  moderate  extent. 
The  right  forearm  cannot  be  supinated 
and  its  pronation  is  weaker  than  on 
the  left.  Volar  flexion  of  the  right  hand  is 
weaker,  dorsiflexion  cannot  be  performed, 
abduction  is  weak  and  adduction  is  lim- 


is  somewhat  weak,  dorsiflexion  cannot  be 
performed.  Abduction  and  adduction  of 
the  right  foot  are  slight.  Plantar  flexion  of 
the  right  toes  is  either  limited  or  absent 
and  their  dorsiflexion  is  hmited. 

Muscle  Status.  Volume. — The  following 
measurements,  made  by  Dr.  Charles  H. 
Jaeger,  show  diminution  of  bone  as  well 
as  muscle.  Arm:  right  biceps  7,  left  73/2 
inches;  right  elbow  6j^,  left  7^/3;  two 
inches  below  elbow,  right  6^/2^  left  ']]4. 
Lower  extremities:  right  thigh  I3j^,  left 
I43>-^;  right  knee  lo^'  1^^^  11 ;  right  calf 
9^,  left  lo}^;  distance  from  right  anterior 
superior  spine  to  right  internal  malleolus 
25!/^,  on  left  26.  The  right  foot  is  Ys  i^^ch 
shorter  than  the  left,  circumference  about 
the  middle  ^  inch  less  on  right  than  left. 


Relation  of  Cerebral  Cortex  to  Sensation  and  Muscle  Tone 


269 


Semicircumference  of  trunk  from  middle 
of  upper  part  of  sternum  around  arm  to 
spinous  process  of  vertebra  is  2  inches  less 
on  right  than  on  left. 

Consistency:  The  right  hand  and  fin- 
gers are  soft. 

Tone:  The  right  fingers  are  hyperex- 
tensible  at  all  joints,  least  so  at  the  meta- 
carpo-phalangeal,  the  ring  finger  less  than 
the  others  (Fig.  2).  The  left  fingers  are 
possibly  somewhat  hyperextensible.  Volar 
extensibility  of  the  right  hand  is  greater 
than  the  left  but  dorsal  extensibility  is 
less,  showing  contraction.  There  is  contrac- 
tion of  the  pronators  of  the  right  forearm, 
of  the  plantar  flexors  and  adductors  of  the 
right  foot.  There  is  a  slight  hyper  tonus 
seen  in  flexion  and  external  rotation  of 
the  right  leg. 

Abnormal  Associated  Movements. — The 
right  hand  shows  associated  movements 
with  the  left  hand,  e.  g.,  clenching  the  left 
fist  unavoidably  produces  a  clenching  of 
the  right.  In  the  latter  the  thumb  is 
always  between  the  index  and  middle 
fingers.  Opening  the  left  fist  is  not  asso- 
ciated with  opening  the  right. 

General  Sensory. — The  cooperation 
was  not  good  enough  for  protracted  or 
exacting  tests.  The  patient  fatigued  easily 
and  became  restless. 

Touch. ^ Acuity :  There  is  a  marked  dim- 
inution or  even  absence  of  light  touch 
over  the  palmar  tips  of  the  right  fingers,  less 
diminution  over  the  dorsal  aspects  and 
over  the  palm.  Careful  testing  with  very 
light  touch  or  rather  very  light  pressure 
with  a  blunt  point  made  it  probable  that 
there  is  also  a  diminution  on  the  right 
lower  extremity  and  probably  over  the 
right  trunk.  No  diminution  on  the  right 
face  could  be  established.  Repeated  light 
stimulations  of  the  palmar  surfaces  of  the 
right  fingers  and  hand  not  sufficient  in 
themselves  to  elicit  a  response  finally  cause 
an  itching  which  the  patient  noticed 
though  she  had  not  apparently  noticed 
that  she  was  touched. 

Localization:  This  is  markedly  dimin- 


ished, i.  e.,  inaccurate  on  the  right  fingers 
and  hand,  and  is  also  poorer  on  the  right 
leg  than  on  the  left. 

Discrimination:  This  is  also  much  di- 
minished on  the  right  fingers,  in  fact  sensa- 
tion was  too  much  diminished  to  give  good 
results.  The  toes,  right  and  left,  gave  am- 
biguous results.  The  right  forearm  was 
simply  guessed,  the  left  gave  consistent 
results  at  2  to  3  cm. 

Textures:  Smooth  paper  and  several 
grades  of  sandpaper  were  used  and  showed 
a  diminution  of  appreciation  on  the  right 
hand.  There  was  evidence  also,  when  care 
was  used,  that  this  is  true  of  other  parts, 
even,  to  a  very  slight  degree,  of  the  trunk. 

Stimulation  with  faradic  current  ap- 
parently shows  a  slightly  higher  threshold 
on  the  right  side  excepting,  perhaps,  the 
anterior  thigh  and  leg.  Subsequent  obser- 
vations on  the  fingers  and  hand  made  this 
somewhat  doubtful. 

Pain. — This  as  far  as  tested  shows  no 
change. 

Temperature.  —  Cool  and  warni  were 
used.  These  show  some  diminution,  i.  e., 
wrong  naming  at  times  as  compared  with 
the  left,  on  the  right  fingers  and  there 
was  some  evidence  that  this  extended  to 
other  parts,  even  to  the  trunk. 

Vibratory. — There  is  possibly  some  dim- 
inution on  the  right  fingers.  This  could 
not  be  established  elsewhere,  though  there 
were  some  indications  on  the  right  leg. 

Pressure. — Light  pressures  appear  to  be 
affected  similarly  to  touch. 

Muscle-tendon. — This  is  diminished  in 
the  right  fingers,  probably  in  the  right 
hand  and  also,  to  a  less  extent,  in  the 
right  big  toes  and  foot,  possibly  also  in 
the  right  leg.  The  right  fingers  appeared 
to  show  paralysis  (and  apraxia?)  rather 
than  ataxia. 

Stereognosis. — This  appears  to  be  prac- 
tically absent  in  the  right  hand.  Such 
obvious  objects  as  a  rubber  ball  and  knife 
were  not  recognized.  A  flat  hexagonal 
piece  of  iron  (a  weight)  was  not  recog- 
nized and  was  said  to  be  soft,  all  that  was 
felt  was  that  it  was  cold.  When  placed  in 
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the  hand  on  a  subsequent  occasion  it  was 
correctly  named,  evidently  on  account  of 
its  coldness. 

Barognosis. — This  could  not  be  tested 
well  on  account  of  the  pronated  position 
of  the  hand.  Various  changes  in  weights 
placed  on  the  backs  of  the  fingers,  which 
rested  on  a  cushion,  were  obviously  not 
identified  well,  or  at  all,  on  the  right. 

In  general,  the  results  obtained  on  the 
right,  at  least  on  the  right  fingers,  hand 
and  forearm,  show  greater  variability  than 
on  the  left.  The  easy  fatigableness  of  the 
patient  has  already  been  noted.  Whether 
this  fatigue  and  lack  of  concentration  was 
more  marked  while  testing  the  right  side 
is  not  certain  though  one  rather  got  the 
impression  that  this  was  the  case  and  it 
was  stated  to  be  the  case  by  the  patient. 
The  efforts  of  the  patient  to  supplement 
her  deficient  sensibility  by  peeping,  etc., 
were  quite  persistent. 

Cranial  Nerves.  Optic,  etc. — Fields  of 
vision,  fundi,  reaction  of  pupils  to  light 
and  to  convergence  are  all  normal.  The 
eye  movements  are  normal  except  there 
is  an  insufficiency  of  convergence  and  there 
is  some  diplopia.  There  were  some  slight 
nystagmoid  movements  with  eyes  to  right 
and  left. 

The  Facial. — Bitter  was  tasted  well  on 
right  and  left.  Sweet  gave  ambiguous  re- 
sults on  both  sides.  There  is  a  slight  lower 
right  facial  paresis  and  there  is  drooling 
on  the  right. 

The  Vagus,  etc. — The  uvula  is  normal  in 
position  and  moves  normally  during  phona- 
tion. 

The  Hypoglossals. — The  tongue  can  be 
moved  better  to  the  left  than  to  the  right. 
This  movement  is  evidently  performed  by 
the  intrinsic  muscle  of  the  tongue. 

Mental  Status. — -This  appears  to  be 
normal,  excepting  the  fatigableness  and 
restlessness  already  noted. 

Cranial  Morphology. — Nothing  ab- 
normal was  noted. 

Systemic.    Tegumentary. —  There    is    a 


slight  vasomotor  weakness  of  the  right 
arm  and  hand,  which  tend  to  be  cooler 
than  the  left.  The  lips  are  usually  very  red. 
This  is  true  also  of  her  sister. 

Discussion 

That  we  are  dealing  here  with  a  hemi- 
plegia, probably  due  to  a  birth  injury  is 
evident.  With  the  exception  of  the  Babinski 
the  reflex  changes  are  very  slight,  but^this 
deviation  from  the  classical  picture  is  not 
perhaps  so  infrequent  as  one  would  expect 
from  textbook  descriptions.  The  two  pe- 
culiarities which  are  more  infrequent  and 
make  the  case  of  interest,  are  the  hypo- 
tonia of  the  right  hand  and  the  sensory 
disturbances. 

Head,  in  his  article  on  "Sensation  and 
the  Cerebral  Cortex"  {Brain,  Vol.  XLI, 
part  2),  has  paid  considerable  attention  to 
this  hj^potonia.  According  to  him  we  may 
have : 

(i)  A  hypotonia  associated  with  want 
of  special  appreciation  and  without  a  mo- 
tor defect.  Such  cases  will  naturally  show 
an  ataxia  but  finger  movement  may  be 
well  performed  with  the  eyes  open. 

(2)  Cases  where  the  movements  are 
clumsy  with  the  eyes  open  and  where  re- 
flex changes  point  to  an  interference  with 
the  pyramidal  system.  Here  there  may  be 
no  apparent  hypotonia. 

(3)  The  usual  spastic  condition  where 
the  pyramid  is  severely  affected. 

' '  (4)  Where  severe  lesions  of  the  cortex 
and  subcortical  tissues  may  cause  a  com- 
plete flaccid  paralysis,  especially  in  the 
early  stages.  Here  the  fingers  are  atonic 
because  botn  voluntary  movement  and 
static  tone  are  destroyed  by  the  injury." 

He  also  points  out  that  the  paralytic  loss 
of  tone  may  in  certain  cases  exist  under 
cover  of  general  spasticity  of  the  limbs, 
as  is  shown  by  hyperextensibility  when 
the  spasticity  is  overcome  by  gentle  and 
steady  pressure.  We  may  add  that  the  pe- 
culiar hyperextensions  assumed  in  atheto- 
sis are  also  obviously  related  to  this  phe- 
nomenon. According  to  the  above,  briefly, 
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injury  to  the  cortical  mechanism  for  the 
appreciation  of  position  and  movement 
produces  hypotonia,  pyramidal  injury  pro- 
duces spasticity,  injury  to  both  in  varying 
degrees  may  produce  varying  tonic  changes 
and  severe  injury  to  both  may  produce 
atony,  especially  in  the  early  stages. 

According  to  this.  Head  points  out,  "re- 
covery of  motor  power  without  coincident 
restoration  of  postural  sensibility  should 
lead  to  the  gradual  appearance  of  hypo- 
tonia in  the  affected  fingers."  Head  studied 
a  case  of  this  kind  in  which,  eleven  months 
after  the  injury,  with  improvement  of 
movement,  hypotonia  appeared.  The  case 
we  have  before  us  obviously  comes  under 
this  category.  According  to  the  history 
the  child's  right  fist  was  clenched  for  sev- 
eral years,  but  since  then  there  has  been  a 
considerable  return  of  movement  and  ap- 
pearance of  hypotonia,  appreciation  of 
position  and  movement  remaining  serious- 
ly affected.  In  the  present  case  we  have 
a  beautiful  topographical  transition  from 
spasticity  to  hypotonia,  the  former  exist- 
ing in  a  high  degree  in  pronation  of  the 
forearm,  to  a  less  degree  in  dorsal  exten 
sion  of  the  hand,  changing  to  a  hypo- 
tonia in  volar  flexion  of  the  wrist  and  ex- 
tension of  the  fingers.  The  associated  fist- 
clenching  appears  to  be  a  remnant  of  the 
old  spastic  fist-clenching  in  spite  of  the 
supervening  hypotonia. 

Head  enters  into  explanations  of  the 
cause  of  this  hypotonia  but  does  not  dis- 
cuss it  from  an  anatomical  point  of  view. 
Whatever  the  value  of  his  remarks  in  il- 
luminating this  condition  the  fact  remains 
that  the  hypotonia  is  a  condition  of  mus- 
cles due  to  cerebral  conditions  and  there 
must  be  an  anatomical  nexus  between  the 
two.  If  the  hypotonia  is  produced  by  cor- 
tical lesions  of  certain  parts  outside  the 
motor  area,  perhaps,  but  whose  only  path- 
way to  the  muscles  is  the  pyramidal  sys- 
tem, why  should  the  pyramidal  lesion  it- 
self produce  a  contrary  effect?  It  is  true 
that  lesions  of  aft'erent  paths  to  a  given 
center  produce  different  effects  from  those 
due  to  injuries  of  efferent  paths;  yet  it  is 


difficult  to  see  why  a  hypotonus  should 
be  transformed  into  a  hypertonus  on  pass- 
ing over  from  afferent  to  efferent.  The 
most  natural  assumption  is  the  postula- 
tion  of  another  efferent  path  beside  the 
pyramidal  one,  and  the  first  path  to  sug- 
gest itself  is  the  pallio-ponto-cerebellar  one 
and  possibly  others  to  various  basal  nu- 
clei. In  this  connection  there  may  be 
recalled  the  atony  described  by  Foerster 
and  probably  due  to  frontal  lobe  lesions. 
In  cases  like  the  one  before  us  the  changes 
are  seen  in  distal  parts,  parts  which  are 
preeminently  the  parts  performing  active, 
complicated  skilled  movements.  The  proxi- 
mal and  trunk  musculatures,  more  purely 
involved  in  maintaining  posture  of  the 
body,  and  in  performing  more  elemen- 
tary acts  such  as  walking,  are  here  com- 
paratively little  involved.  Perhaps  in  the 
latter,  mechanisms  are  concerned  which  are 
more  frontally  situated  and  which  use  to 
a  great  extent  such  an  efferent  path  as 
the  pallio-ponto-cerebellar  one,  the  pyram- 
idal being  less  important. 

It  is  interesting  to  note  here,  in  the  cor- 
tex, a  hypotonia  associated  with  injury  to 
a  proprioceptive  mechanism ;  and  when  we 
consider  conditions  seen  in  lesions  of  pos- 
terior roots,  posterior  columns,  afferent 
cerebellar  paths,  the  cerebellum  itself,  etc., 
it  would  seem  that  we  might  generalize  and 
say  that  lesions  of  the  proprioceptive,  or 
at  least  the  afferent  proprioceptive  mech- 
anisms always  produce  hypotonia.  Head, 
however,  appears  to  consider  the  particu- 
lar hypotonia  discussed  above  as  due  to 
cortical  lesions  and  we  have  seen  a  case  of 
loss  of  sense  of  position  and  movement  of 
fingers  and  hand  without  any  considerable 
paralysis  and  yet  without  marke  d'  hypotonia . 

Head,  in  the  article  above  referred  to, 
has  also  added  to  his  previous  very  valu- 
able contributions  to  the  sensory  mechan- 
isms. He  is  not  in  these  studies  dealing  pri- 
marily with  the  anatomical  side  but  has  used 
his  material  to  study  the  various  dissocia- 
tions and  rearrangements  of  various  cate- 
gories of  sensation,  at  various  levels.  In 
his  familiar  peripheral  nerve  work  the  dis- 
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sociation  between  deep  and  cutaneous  sen- 
sation, the  former  including  impulses  used 
in  localization  and  the  latter  those  in  dis- 
crimination, is  brought  out,  and  likewise 
the  much  discussed  dissociation,  seen  in 
nerve  regeneration,  between  protopathic 
and  epicritic  sensation.  In  the  cord  we 
have  the  familiar  rearrangement  into  the 
paths  of  pain,  temperature,  touch,  those 
touch  impulses  necessary  to  touch  dis- 
crimination, and  finally  those  impulses 
necessary  to  the  appreciation  of  position 
and  passive  movement.  In  the  brain  stem 
the  two  latter  become  dissociated  and  as 
the  thalamus  is  approached  other  rear- 
rangements may  begin  leading  to  the  ter- 
mination of  touch,  pain,  heat  and  cold  in 
separate  thalamic  end-stations.  In  the  "es- 
sential organ' '  of  the  thalamus  we  have  in 
a  sense  the  termination  of  those  portions 
of  the  sensory  paths  carrying  impulses  giv- 
ing rise  to  affective  states,  while  those 
destined  to  undergo  the  associative  activ- 
ity of  the  cortex  are  simply  relayed  and 
pass  onward  to  the  cortex  in  the  thalamo- 
cortical radiations.  The  former  comprise 
nearly  all  of  pain,  the  larger  or  a  consider- 
able part  of  heat  and  cold  and  a  smaller 
portion  of  touch  and  vibration,  while  the 
latter  comprise  a  smaller  part  of  heat  and 
cold,  a  larger  part  of  touch  and  all  of  po- 
sition and  movement.  The  cortex  itself  is, 
of  course,  the  associative  memory  mech- 
anism for  the  stimuli  which  reach  it.  Its 
activity,  in  relation  to  sensation,  is  mani- 
fested, according  to  Head,  in  "(a)  recog- 
nition of  special  relations;  (b)  a  graduated 
response  to  stimuli  of  different  intensity, 
and  (c)  appreciation  of  similarity  and  dif- 
ference in  external  objects,  brought  into 
contact  with  the  surface  of  the  body."  Le- 
sions of  the  sensory  cortex  would  manifest 
themselves  then  by  disturbances  of  ap- 
preciation of  position  and  movement,  in- 
volving, as  this  does,  an  unavoidable  com- 
parison with  previous  position;  by  an  in- 
ability accurately  to  discriminate  intensi- 
ties, such  as  different  degrees  of  warm  and 
cool;  inability  to  obtain  touch  thresholds 
within  reasonable  limits  and  inability  to 


distinguish  different  sizes,  forms,  weights 
and  textures.  The  loss  is  the  more  severe 
the  more  complicated  the  association,  i.  e., 
the  more  factors  compared.  The  cortex  is 
the  mechanism  of  attention  and  in  lesions 
of  the  kind  under  consideration  a  diminu- 
tion of  attention  in  the  sphere  involved 
and  greater  attendant  fatigableness  are 
other  aspects  of  the  same  loss  or  diminu- 
tion of  function.  Various  introspective 
changes  may  also  be  noted. 

It  is  not  the  purpose  here  to  give  a 
complete  summary  of  Head's  results,  but 
he  points  out  that  some  tests  depend  upon 
more  than  one  of  the  above  fundamental 
qualities,  e.  g.,  the  compass  test  may  de- 
pend upon  both  tactile  intensity  and  two- 
dimensional  spacial  relations.  Furthermore, 
tests  obviously  also  differ  in  respect  to 
their  relative  appeal  to  thalamus  and  cor- 
tex. 

If  we  glance  at  what  are  commonly  ad- 
mitted to  be  the  leading  features  of  thala- 
mo-pallial  arrangements  an  anatomical  ba- 
sis is  suggested  for  the  above,  but  certain 
difficulties  also  become  apparent. 

The  thalamus,  as  is  well  known,  consists 
of  two  parts,  an  outer  or  lateral  part  con- 
nected with  the  cortex  by  the  thalamic 
radiations,  the  latter,  according  to  pre- 
vailing views,  consisting  of  both  thalamo- 
cortical and  cortico-thalamic  fibers.  The 
lateral  thalamus  also  receives  the  afferent 
paths  of  general  bodily  sensibility,  and 
the  further  continuation  of  this  path  to 
the  cortex  is  by  a  portion,  but  only  a  por- 
tion, probably,  of  the  thalamo-cortical 
fibers.  These  latter  fibers  proceed,  probably, 
to  the  sensory  cortical  areas. 

The  other,  internal  or  medial,  portion  of 
the  thalamus  is  not  connected  directly  with 
the  cortex  and  is  supposed  to  consist  of 
neurons  with  shorter  axons  which  asso- 
ciate various  parts  of  the  medial  thalamus 
with  each  other  or  associate  the  medial 
thalamus  with  the  lateral  thalamus.  The 
medial  thalamus  probably  also  receives 
fibers  fram  the  lateral  thalamus. 

The  thalamus  is  also  connected  with  the 
corpora  striata. 
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In  view  of  the  above,  it  is  natural  to 
assume,  as  Head  and  others  have  done, 
that  the  sensory  paths  after  their  termina- 
tion in  the  lateral  thalamus  have  two  con- 
tinuations, one  by  thalamo-cortical  fibers 
to  the  sensory  cortex,  there  to  undergo  the 
associative,  discriminative  rearrangements 
performed  by  the  cortex,  and  the  other, 
probably  by  short  neurons,  to  the  medial 
thalamus  which  is  the  center  for  affective 
changes.  The  remaining  thalamo-cortical 
fibers  may  be  conceived  as  conveying  stim- 
uli which  when  entering  the  cortex  give 
the  general  affective  tone  which  accom- 
panies, or  is  a  part  of,  all  our  conscious 
activities  and  is  a  synthesis  of  a  great  vari- 
ety of  organic  as  well  as  peripheral  stimuli 
not  well  localized  nor  discriminated.  These 
affective  states,  viewed  objectively,  ap- 
pear to  have  much  the  same  general  func- 
tion as  the  more  concrete  ones,  such  as 
pain  from  a  pin  prick;  i.  e.,  they  probably 
lower  the  cortical  threshold,  activate  the 
cortex  and  reenforce  the  vigor  of  the  re- 
sponse. The  latter  may  be  misdirected,  too 
generalized,  etc.,  when  the  discriminative 
activity  of  the  cortex  is  not  sufficiently  in 
play;  but  the  result  of  a  lack  of  thalamic 
influence  is  equally  evident  in  the  lack  of 
adequate  response  seen  in  cases  of  de- 
pression and  apathy  where  interest  is  lost 
and  where,  without  any  lack  of  discrimina- 
tive (mental)  capacity,  reactions  are  not 
completed.  The  thalamo-cortical  fibers  un- 
der consideration  would  obviously  reen- 
force those  by  the  direct  route  and  give  a 
more  intense  cortical  response. 

It  is  evident  from  the  above,  that  while 
it  may  be  true  that  the  cruder  affect  reac- 
tions may  not  get  beyond  the  thalamus 
and  that  organ  may  alone  be  necessary  for 
their  "awareness,"  the  more  widely  dif- 
fused though  often  less  intense  affect  tones 
of  all  our  activities  must  be  regarded  as 
participated  in  by  the  cortex.  They  are 
too  many  and  varied  and  too  closely  con- 
nected with  the  discriminative  activities 
themselves  to  be  regarded  as  purely  thala- 
mic affairs.  It  must  be  remembered,  too, 
that  when  the  thalamic  patient  speaks  of 


his  abnormal  sensations  he  is  using  his 
cortex  and  there  must  be  a  thalamo-corti- 
cal nexus  to  perform  this  reaction. 

The  distinction  between  discriminative 
and  purely  affective  reactions  is  of  course 
one  of  objective  observation ;  the  latter  are 
more  diffuse,  more  generalized  and  in- 
volve usually  a  greater  expenditure  of  ef- 
fort. They  are  not  so  purposeful  and  well 
directed.  The  former  probably  reach  the 
lower  motor  nuclei  principally  by  the  py- 
ramidal system  though  their  proper  per- 
formance depends  also  on  accessory  sys- 
tems which  ensure  a  proper  postural  frame- 
work on  which  pyramidal  reactions  take 
effect.  Do  the  affective  reactions  require 
another  path?  It  is  obvious  that  if  some 
of  them  do  not  pass  beyond  the  thalamus 
to  the  cortex,  such  do  require  a  non- 
pyramidal  outlet ;  and  certain  phenomena 
exhibited  by  pseudo-bulbar  palsy,  certain 
tremors,  athetosis  and  chorea  would  seem 
to  demand  this,  as  well  as  the  overreac- 
tions  shown  in  thalamic  lesions.  These  are 
here  lumped  together  because  in  a  large 
way,  as  pointed  out  in  a  previous  paper 
and  as  also  pointed  out  by  a  number  of 
other  writers,  they  show  many  similarities 
in  form  and  in  their  relation  to  affective 
states. 

We  may,  regarding  the  overreaction  in 
a  thalamic  lesion,  take  the  view  of  Dr. 
Joseph  Byrne.  According  to  this  view,  if  I 
understand  it  correctly,  there  is  no  neces- 
sity for  such  a  path  from  the  forebrain 
centers.  If  stimuli  do  not  reach  the  dis- 
criminative cortical  mechanism  the  inhibi- 
tory effect  of  the  latter  upon  lower  cen- 
ters is  not  exercised  and  we  have  a  diffuse 
overreaction  such  as  may  be  seen  even  in 
cord  transverse  lesions.  This  view,  however, 
hardly  removes  the  necessity  for  such  a 
path  in  order  to  explain  the  marked  effect 
of  such  cortically  initiated  impulses  as  vol- 
untary movement,  of  effort  without  vol- 
untary movement,  as  well  as  of  emotional 
states,  upon  various  tremors,  chorea  and 
athetosis.  Another  objection  is  that  it  does 
not  explain  well  the  function  of  the  cor- 
tico-thalamic  fibers. 
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Head  and  others  regard  the  cortico- 
thalamic fibers  as  acting  in  an  inhibitory 
way  upon  the  purely  thalamic  mechan- 
isms. If  there  be  no  other  thalamic  outflow 
than  to  the  cortex,  the  cortico-thalamic 
fibers  would  then  simply  act  as  a  dampener 
so  to  speak  upon  the  latter  in  some  way — 
a  rather  peculiar  circular  or  reciprocal 
mechanism.  If  there  be  another  thalamic 
outlet  their  action  becomesmore intelligible. 

It  is  probably  premature  to  go  far  in  a 
discussion  of  this  question  until  we  know 
more  than  we  do  as  to  the  non-meduUated 
fiber  paths  existing  in  the  central  nervous 
system,  not  to  mention  the  further,  un- 
known, connections  of  such  gray  masses 
as  the  corpus  subthalamicum  of  Luys  and 
the  substantia  nigra.  It  may  be  well  to 
point  out,  however,  that  we  apparently  do 
have  a  connection  by  way  of  the  corpus 
striatum  which,  as  already  mentioned, 
probably  receives  fibers  from  the  thala- 
mus and  in  turn  gives  rise  to  descending 
systems  via  the  red  nucleus,  probably  also 
the  corpus  subthalamicum  and  possibly  by 
other  routes.  Such  a  thalamo-striate  path 
might,  when  uninhibited  by  discriminative 
cortical  activities,  play  a  part  at  least  in 
the  abnormal  movements  above  referred 
to.  This  "inhibition" — or,  better,  integra- 
tion of  two  influences — may,  it  must  be 
remembered,  take  place  not  necessarily  at 
the  thalamic  level  but  perhaps  at  the  corti- 
cal level  or  at  the  lower  motor  neuron  level. 
The  above  path  is  apparently  in  agree- 
ment with  the  views  expressed  by  J.  Ram- 
say Hunt,  although  the  production  of 
such  antagonistic  phenomena  as  those 
shown  by  paralysis  agitans  (loss  of  associ- 
ated movements)  on  the  one  hand  and  by 
athetosis  (excessive  associated  movements) 
on  the  other  by  lesions  of  different  parts 
simply  of  the  same  mechanism,  certainly 
presents  difficulties. 

As  a  result  of  the  above,  if  we  view  the 
cortex  on  the  efferent  side,  there  should 
emerge  from  it  three  streams  of  impulses, 
one  which  actively  contracts  groups  of 
muscles  in  such  a  way  as  to  produce  defi- 
nitely hmited,  purposefvd,  skilled  acts ;  an- 


other which  acts  upon  the  general  postural , 
tonic  muscular  mechanism,  and  a  third 
which  regulates  the  affective,  including 
splanchnic,  as  distinguished  from  discrimi- 
native reactions.  The  first  would  be  largely 
the  pyramidal  system,  the  second  largely 
the  pallio-ponto-cerebellar  and  the  third 
the  cortico-thalamic.  Perhaps  when  these 
mechanisms  are  better  distinguished  and 
understood  such  phenomena  as  katatonia, 
stereotypy,  schizophrenia,  certain  manic- 
depressive  states,  etc.,  not  to  mention  hys- 
teria, will  receive  some  neurological  illumi- 
nation even  though  they  be  not  all  so- 
called  organic  affections. 

While  in  theory  the  distinctions  made 
by  Head  between  the  effects  of  interrup- 
tion of  the  thalamo-cortical  system  and 
the  effects  of  injury  to  the  associative  cor- 
tical mechanism  are  clear  and  seem  ob- 
viously based  upon  what  must  be  the  na- 
ture of  the  cortical  apparatus,  it  must  oc- 
cur to  everyone  that  in  practice  the  sepa- 
ration will  not  be  so  easy,  at  least  as  far 
as  qualitative  distinctions  are  concerned. 
This  is  owing  to  the  fact  that  the  thalamo- 
cortical fibers  must  obviously  enter  the 
cortex  to  encounter  the  cortical  associative 
neitrons ;  and  it  is  difficult  to  see  how  there 
can  be  a  dissociation  between  the  two  un- 
less of  course  some  systemic  disease  inter- 
venes in  our  behalf.  As  a  matter  of  fact, 
though.  Head  has  shown  cases  where  there 
was  at  least  a  sufficient  dissociation  to 
demonstrate  his  point.  We  have,  of  course, 
to  distinguish  between  lateral  thalamic 
lesions,  capsular  lesions,  subcortical  le- 
sions and  cortical  lesions;  and  it  must  be 
admitted,  it  seems  to  the  writer,  that  leav- 
ing out  of  account  the  greater  liability  of 
lesions  in  certain  locations  to  implicate 
certain  other  structures,  such  as  the  pyra- 
mid, the  distinction  is  difficult.  There  does 
not  appear  to  be  any  a  priori  reason  for 
any  qualitative  difference  between  a  lat- 
eral thalamic,  a  capsular  and  a  subcortical 
lesion  or  even,  perhaps,  a  cortical  lesion, 
as  shown  above.  In  the  lateral  thalamic 
lesion  we  have  usually  the  increased  affect. 
This  may  be  due  to  the  fact  that  a  lesion 
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here  will  usually  catch  a  larger  proportion 
of  the  thalamic  radiations  to  and  from  the 
cortex.  I  see  no  other  reason  for  the  pres- 
ence of  this  phenomenon  in  thalamic  le- 
sions only,  inasmuch  as  in  capsular,  sub- 
cortical and  cortical  lesions  the  cortical  in- 
hibition should  be  equally  lost  due  to  the 
cortex  being  cut  off.  As  a  matter  of  fact  in 
Head's  papers  the  distinctions  between 
these  levels  are  not  entirely  clear.  In  all 
cases  we  are  confronted  with  the  distal 
distribution  and  the  greater  loss  of  posi- 
tion and  movement,  next,  loss  of  tactile 
responses  and  lastly  no  loss  of  pain.  There 
may  be  topographical  distinctions,  e.  g.,  the 
deeper  the  lesion  the  more  profound  the 
sensory  loss  and  the  greater  tendency  to 
a  hemiplegic  distribution.  The  anatomical 
reason  for  this  latter  is  obvious  and  is 
mentioned  above. 

The  qualitative  distinction  between  cor- 
tical and  subcortical  lesions  should,  as  al- 
ready stated,  be  the  presence  in  the  for- 
mer of  a  loss  of  association,  i.  e.,  of  ability 
to  compare  those  sensory  stimuli  which 
have  passed  the  cortical  threshold  both  in 
time  (different  intensities,  change  of  posi- 
tion, etc.)  and  space,  this  loss  being  super- 
added to  any  mere  raising  of  the  threshold. 
Head's  cases  appear  to  show  this  in  some 
respects,  but  they  also  appear  to  illustrate 
the  difficulty  of  distinguishing  in  practice 
between  the  mere  diminution  of  sensibil- 
ity and  the  diminution  of  comparison.  He 
speaks,  for  example,  of  the  profound  af- 
fection, in  cortical  lesions,  of  the  sense  of 
position  and  passive  movement  and  speaks 
of  this  as  being  due  to  the  fact  that  there 
is  inevitably  involved  in  this  "sense"  a 
comparison  with  previous  positions,  the 
cortex  thus  creating  a  continuous  series  of 
plastic  poses  ("schemata").  Is,  however, 
the  sensory  loss  of  this  kind  when  due  to  a 
cortical  lesion  different  from  that  pro- 
duced by  a  lesion  of  the  posterior  columns 
of  the  cord  where  of  course  the  comparing 
cortical  mechanism  is  not  affected?  The 
same  considerations  apply  to  tactile  dis- 
crimination of  points.  All  the  varied  corti- 
cal tests  should  be  applied  in  cases  of  pos- 


terior column  lesions  also.  Apropos  of  cord 
lesions,  may  not  the  peculiar  homolateral 
hyperesthesia  sometimes  seen  in  lesions  of 
one-half  of  the  cord  be  due  also  to  re- 
moval of  cortical  discriminative  activity 
and  thus  similar  to  that  seen  in  the  thala- 
mic syndrome? 

While  the  present  case  in  some  respects, 
e.  g.,  the  tendency  to  a  hemiplegic  distri- 
bution, would  seem  to  present  evidence  of 
being  subcortical,  I  believe  it  is  probably, 
at  least  in  part,  cortical.  A  series  of  care- 
ful quantitative  tests  could  not  be  carried 
out  such  as  would  be  necessary  to  decide 
solely  on  the  basis  of  the  sensory  changes ; 
but  the  markedly  apical  distribution,  the 
fact  that  tactile  localization,  tactile  dis- 
crimination and  stereognosis  were  all  ap- 
parently affected  out  of  proportion  to  the 
mere  sensory  diminution,  the  variable  re- 
sults as  to  mere  perception  of  simple  stim- 
uli (change  of  threshold),  the  fatigable- 
ness  of  attention,  all  point  to  a  cortical  le- 
sion, although  with  some  reserve  on  ac- 
count of  the  preceding  criticisms.  Quite  in- 
teresting was  the  phenomenon,  noted  sev- 
eral times,  of  a  response  to  very  light  touch 
being  obtained  only  when,  after  repetition, 
the  part  stimulated  began  to  itch.  Here  a 
summation  of  stimuli  appeals  first  to  the 
thalamus  apparently  and  then  the  cortex 
is  aroused.  The  hypotonia,  the  character 
of  the  injury  and  the  seizures  also  indicate 
a  cortical  lesion.  That  the  case  is  due  to  a 
birth  injury  appears  to  be  fairly  clear.  We 
have  here,  it  is  interesting  to  note,  an 
identical  twin  without  defect,  a  fact  which 
excludes  nearly  all  other  etiological  factors, 
whether  hereditary  or  an  acquired  disease. 

Regarding  localization.  Head  places  the 
lesions  producing  loss  of  sensation  of  the 
cortical  type  in  the  "pre-  and  post-central 
convolutions,  the  anterior  part  of  the  su- 
perior parietal  lobule,  and  the  angular 
gyri."  He  says: 

"(a)  Injury  anywhere  within  the  sen- 
sory area  on  the  hemisphere  is  liable  to 
cause  some  loss  of  appreciation  of  spacial 
relationships  in  the  hand  or  in  the  foot. 
But  the  farther  forward  it  lies  within  this 
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region,  the  grosser  and  more  extensive  is 
the  disturbance  shown  by  the  spacial  tests. 

"(b)  The  power  of  recognizing  differ- 
ences in  weight  and  shape  is  most  severely 
and  most  extensively  affected  by  a  lesion 
which  falls  over  the  post-central  convolu- 
tion. 

"(c)  Those  tests  which  depend  mainly 
on  due  recognition  of  stimuli  of  graduated 
intensity  are  more  likely  to  be  disturbed 
when  the  injury  falls  upon  the  posterior 
and  inferior  portions  of  the  sensory  area. 
Any  lesion  lying  mainly  within  a  zone 
which  occupies  the  foot  of  the  pre-  and 


post-central  convolutions,  the  angular  and 
supramarginal  gyri  and  the  superior  pa- 
rietal lobule,  is  liable  to  be  associated  with 
disturbances  of  tactile  sensibility.  If  this 
is  severe  and  extensive,  the  patient  may 
be  unable  to  distinguish  various  degrees  of 
warmth  about  which  he  has  no  doubt  on 
the  normal  hand." 

The  disturbances  in  the  present  case  fall 
more  under  (a)  and  (b)  than  (c)  though 
the  latter  are  also  to  some  extent  affected. 
The  association  with  motor  disturbances 
also,  of  course,  show  that  the  lesion  ex- 
tends anterior  to  the  fissure  of  Rolando. 


A  CASE  OF  SACRAL  CORD  INJURY   AND   A   SUBSEQUENT 
UNILATERAL  SYRINGOMYELIA 

BY    OLIVER    S.    STRONG,    PH.D. 

Associate  Professor  of  Neurology,  Columbia  University 


NEW   YORK   CITY 


The  patient,  P.  C,  No.  25526  (E19247) 
is  a  man  sixty  years  of  age,  single.  Date  of 
admission  to  the  Vanderbilt  Clinic,  July  7, 
1919.  Occupation,  formerly  a  derrick  man, 
now  a  porter. 

History.  Present  lilness. — The  com- 
plaints are  paralysis  of  the  bladder  and 
paresis  of  the  rectum,  loss  of  sexual  func- 
tion, numbness  of  the  whole  left  side  except 
the  face,  poor  use  of  the  left  hand  and  a 
sore  on  the  sole  of  the  right  foot. 

January  30,  1890  or  1891,  he  fell  from 
a  building  and  was  struck  in  the  small  of 
the  back.  He  was  unconscious  five  or  six 
hours;  was  taken  to  a  hospital  and  re- 
mained there  until  June  loth.  He  did  not 
work  for  ten  months,  chiefly,  apparently, 
on  account  of  pain  in  the  back.  He  did  not 
notice  any  lameness  or  numbness  after  the 
accident,  but  had  loss  of  sexual  power  and 
loss  of  control  of  bladder  and  rectum.  He 
has  had  this  trouble  ever  since,  especially 
affecting  the  bladder,  but  six  years  ago  the 
latter  became  much  worse  and  since  then 
he  has  worn  a  rubber  bag. 

In  1897  he  suddenly  felt  a  numbness  in 
the  left  arm.  About  ten  days  after  this  his 
left  hand  became  affected  so  that  he  could 
not  shave  himself,  he  could  not — and  can- 
not now — hold  small  things  well  in  this 
hand.  About  a  couple  of  months  later  the 
numbness  of  the  left  side  was  noticed. 
Apparently  there  has  been  no  marked 
change  in  the  numbness  since  1897.  The 
arm  sometimes  feels  hot  and  sometimes 
cold,  as  well  as  numb.  There  is  also  some 
complaint  of  pain  in  the  neck.  There  is  no 
history  of  accident  between  1891  and  1897. 

Four  years  ago  a  sore  appeared  on  the 
sole  of  the  right  foot.  It  contained  a  watery 
substance  but  no  pus.  It  would  heal  and 
then  break  out  again.  Last  December  gan- 
grene of  the  right  second  toe  set  in  and 


the  toe  was  amputated  in  St.  Francis' 
Hospital.  Three  weeks  after  leaving  the 
hospital,  the  last  of  February,  the  old  sore 
broke  out  and  after  unsuccessful  treatment 
by  a  doctor  he  went  to  the  Presbyterian 
Hospital  about  the  middle  of  May.  There 
he  was  massaged  and  baked  and  much  im- 
proved. On  account  of  the  anesthesia  he 
was  sent  to  the  Vanderbilt  Clinic  for  exami- 
nation by  Dr.  Frank  Meleny,  who  thought 
he  might  have  syringomyelia.  The  Monday 
before  coming  to  the  clinic  a  blister  came 
on  his  heel  when  being  baked,  though  those 
before  and  after  him  did  not  blister.  He 
did  not  feel  it. 

He  has  also  been  troubled,  but  appar- 
ently not  very  severely,  with  pains  in  the 
right  knee,  the  left  lower  back  and  the 
left  back  of  the  neck,  some  of  them  for 
the  last  ten  years  or  so. 

Previous  History. — Habits  and  General 
Physiological  Status:  These  are  negative 
except  as  already  mentioned. 

Diseases,  Injuries,  etc. — These  are  also 
negative  except  as  already  mentioned,  and 
except  that  he  was  severely  burned  on  the 
left  arm  and  face  when  a  few  years  old. 
There  are  no  disturbances  of  vision  or 
hearing,  no  headaches,  no  vomiting  and 
no  history  of  diseases. 

Family  History. —  His  father  died  at 
ninety-five,  his  mother  at  eighty-four. 

Voluntary  Motor  System.  Abnormal 
Attitudes  and  Deformities. — None  were 
noted  except  a  tendency  to  incline  the 
head  to  the  right. 

Gait. — This  is  normal  except  a  limp  due 
to  stepping  on  the  right  sore  foot.  He  can 
walk  well  on  toes  and  heels. 

Coordination. — The  patient  is  right- 
handed. 

Equilibratory :  Standing  with  feet  to- 
gether and  with  eyes  open  and  closed  is 
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practicall}^  normal;  there  is  a  slight  sway- 
ing with  the  e^'es  closed 

Non-equilibratory :  The  finger-to-nose 
test  is  performed  well  with  the  right  hand, 
with  the  left  there  is  a  slight  tremor  and 
sUght  occasional  ataxia.  The  finger-to- 
finger  test  is  the  same.  Touching  the  thumb 
with  each  finger  in  succession  is  done 
better  with  the  right  than  with  the  left. 
Pointing  and  pass-pointing  is  done  accu- 
rately excepting  a  tremor  on  the  left.  The 
heel-to-knee  test  is  done  well.  The  patient 
missed  the  first  two  or  three  times  with 
the  left  and  then  performed  accurately. 

Skilled  Acts. — The  handwriting  shows 
no  abnormality  other  than  the  irregulari- 
ties to  be  expected  in  a  person  not  accus- 
tomed to  doing  much  writing. 

Abnormal  Involuntary  Movements. — 
There  is  a  fine  rapid  tremor  of  the  left 
hand.  Occasional  fibrillary  twitchings  of 
the  interossei  of  the  left  hand  were  noted. 

Reflexes. — Deep.  The  right  biceps,  and 
triceps  are  active,  the  radial  slight,  the  left 
are  less  active.  This  may  be  due  to  a 
cicatrix,  the  result  of  the  old  bum  men- 
tioned above  which  has  produced  a  tendon- 
like structure  extending  along  the  left  fore- 
arm to  the  thumb.  The  left  patellar  is 
active  but  the  right  is  only  slight  on  reen- 
forcement.  Both  Achilles  are  absent. 

Superficial. — The  upper  right  abdominal 
is  active,  the  left  is  absent.  There  is  no 
Babinski  on  the  left,  the  right  was  not 
tested  on  account  of  the  condition  of  the 
foot.  The  anal  and  cremasteric  reflexes  are 
absent. 

Muscle  Strength. — This  is  normal  in  all 
parts  except  the  right  toes,  the  small  ones 
showing  loss  of  movement  and  the  right 
big  toe  being  weaker  than  the  left.  Dorsal 
flexion  of  the  right,  foot  and  inward  rota- 
tion of  the  right  thigh  seemed  to  show  some 
slight  diminution  compared  with  the  left. 
The  left  hand  and  fingers  are  somewhat 
weaker  than  the  right,  but  it  is  doubtful 
whether  this  is  greater  than  what  would 
be  due  to  its  being  a  left  hand  and  one 
not  used  much  and  somewhat  crippled. 

Muscle    Status. — There    is    apparently 


some  atrophy  of  the  left  first  interosseus, 
but  this  appearance  may  be  due  to  the 
action  of  the  cicatrix  mentioned  above. 

General  Sensory.  There  is  a  great 
diminution  or  loss  of  pain  and  temperature 
and  a  diminution  of  touch  acuity  over  the 
whole  left  half  excepting  the  face.  Towards 
the  head,  however,  in  the  upper  cervical 
segments,  there  is  less  diminution  and  at 
the  boundary  of  the  trigeminus  the  above 
sensibihties  apparently  become  normal; 
but,  when  compared  with  the  right  face, 
touch  and  pain  at  least  are,  according  to 
the  patient,  less  plain  or  sharp  than  on 
the  right.  There  also  appears  to  be  a  some- 
what lessened  diminution,  or  rather  not  a 
complete  loss,  of  pain  and  temperature  on 
the  lower  thoracic  and  first  lumbar  seg- 
ments. Touch  does  not  appear  to  show  this 
change,  in  fact  is,  if  anything,  somewhat 
more  diminished  in  the  lower  thoracic  and 
first  lumbar  segments.  Pain  and  tempera- 
ture are  lost  on  the  upper  lumbars,reappear 
to  a  slight  extent  on  the  lower  lumbars 
and  first  sacrals  and  again  disappear  on 
the  lower  sacrals.  Touch  is  only  lost  on 
the  low  sacrals.  There  may  be  more  irregu- 
lar variations  elsewhere  which  have  es- 
caped notice.  For  example,  there  appears 
to  be  less  diminution  of  pain  on  the  ulnar 
portion  of  the  hand. 

On  the  right  side,  pain,  temperature  and 
touch  appear  to  be  normal,  or  nearly  so 
except  on  the  2d  to  5th  sacral  segments 
where  they  are  lost.  This  loss  may  extend 
partly  over  the  first  and  is  quite  sharply 
marked  off. 

Touch  discrimhiation  is  normal  on  the 
right  finger  tips  but  is  lost  on  the  left. 

Touch  localization  does  not  appear  to 
be  much  affected.  Pressure  is  diminished 
on  the  left  side.  At  times  synchronous 
bilateral  pressures  on  the  trunk  were  stated 
to  be  only  on  the  right  side. 

Vibratory  is  normal  on  the  right  side 
except  the  shin,  ankles  and  toes,  where  it 
is  absent,  and  the  pelvis,  where  it  is  possibly 
diminished.  On  the  whole  left  side  there 
is  a  slight  diminution  except  on  the  shin, 
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ankles  and  toes,  where  there  is  a  greater 
diminution  or  complete  loss. 

Muscle-tendon. — The  sense  of  passive 
movement  is  normal  on  the  right  except 
the  toes  and  foot,  where  it  is  absent.  The 
left  side  shows  apparently,  when  carefully 
tested,  a  diminution  in  the  fingers,  a  prob- 
able slight  (introspective)  diminution  in 
the  forearm  and  arm.  No  diminution  could 
be  established  in  the  left  lower  extremity. 

Stereognosis. — This  is  normal  in  the  right 
hand  and  greatly  diminished — nearly  ab- 
sent— in  the  left. 

All  forms  of  sensibility  as  far  as  tested 
showed  diminution  over  the  edematous 
area  on  the  right  foot  and  lower  leg  men- 
tioned below. 

Cranial  Nerves. — Optic.  The  fundi 
were  examined  by  Dr.  Schoenberg  and 
show  some  sclerosis  and  consequent  slight 
paleness  and  indefiniteness  of  the  discs. 
The  pupils  react  well  to  light  and  con- 
vergence. The  eye  movements  are  normal 
except  a  slight  convergence  insufficiency. 
There  is  no  nystagmus. 

Trigeminus. — The  corneal  reflexes  are 
present  on  both  sides. 

Facial. — The  facial  movements  are 
normal.  There  is  a  slight  facial  tremor. 

Hypoglossus. — The  tongue  movements 
are  normal. 

Mental  Status. — This  appears  to  be 
normal. 

Systemic.  Tegumentary. — Besides  the 
ulcer  on  the  sole  of  the  right  foot  there 
are  scars  of  trophic  sores  or  ulcers  on 
the  glutei  and  the  scars  (from  a  burn  in 
early  youth)  already  mentioned  on  the 
left  hand,  forearm,  arm  and  face. 

At  some  of  the  examinations  the  patient 
showed  a  rash  present  on  the  shoulders 
and  trunk  to  some  extent  on  both  sides, 
but  on  the  abdomen  confined  to  the  left 
side  and  stopping  abruptly  at  the  median 
line.  There  are  swelling  and  trophic  changes 
of  the  right  foot  and  lower  leg. 

Cardio-vascular. — A  report  from  the 
Presbyterian  Hospital  stated  that  an  x- 


ray  showed  calcification  of  the  blood  vessels 
of  the  foot. 

Skeletal. — The  same  report  stated  that 
the  x-ray  showed  signs  of  atrophy  of  most 
of  the  bones  of  the  foot  and  periostitis  of 
the  shaft  of  the  tibia.  An  x-ray  report  by 
Dr.  A.  P.  Evans  states  that  "there  is  an 
old  fracture  of  the  first  lumbar  vertebra. 
This  vertebra  has  been  partially  crushed 
and  displaced  to  the  right.  Beginning 
ankylosis  of  the  second,  third,  fourth  and 
fifth  lumbar  vertebrae." 

Laboratory  Tests.  Reports  from  the 
Presbyterian  Hospital  state  that  the  Was- 
sermann  was  negative  to  both  antigens. 
The  urine  analysis  showed  specific  gravity 
1.020,  reaction  alkaline,  albumin  a  very 
faint  trace,  glucose  absent;  microscopic, 
triple  phosphate  crystals  and  a  small 
amount  of  pus. 

DISCUSSION 

It  is  obvious  from  the  anamnesis,  as 
well  as  on  other  grounds,  that  there  are 
present  two  distinct  and  possibly  discon- 
nected phenomena,  those  presented  by  the 
lower  extremities  and  the  left  anesthesia. 
The  former  are  in  part,  at  least,  due  to 
the  trauma  of  1891.  An  injury  of  the  sacral 
cord  would  account  for  the  paralysis  of 
bladder  and  rectum  and,  if  confined  to 
the  lower  sacral  segments  of  the  cord, 
would  not  produce  any  paralysis  of  the 
legs.  The  apparent  absence  of  anesthesia 
in  the  anamnesis  can  perhaps  best  be  dis- 
cussed later,  but  it  may  be  pointed  out 
•here  that  the  more  profound  anesthesia 
found  on  the  right  legs  on  the  2d  to  the 
5th  sacral  segments  and  not  extending  as 
high  on  the  left  leg  should  be  due  also  to 
this  injury.  Judging  from  the  condition 
of  the  deep  reflexes,  the  extent  of  the  an- 
esthesia and  possibly  from  the  trophic 
conditions  shown  by  the  right  lower  ex- 
tremity this  injury  was  more  severe  on 
the  right  than  on  the  left. 

Taking  up  the  left  anesthesia  we  note 
that  it  was  noticed  first  in  the  arm,  then 
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in  the  hand  and  later  in  the  body.  It  is 
diificult  to  tell  how  much  importance 
should  be  attached  to  its  apparently  later 
occurrence  in  the  body  because  it  might 
not  be  noticed  there  so  promptly.  In  a 
general  way,  however,  the  clinical  findings 
bear  this  out ;  for  the  sensory  disturbances, 
some  of  them,  at  least,  appear  to  be  more 
marked  (leaving  the  lower  extremities  out 
of  account)  on  the  arm  and  upper  thoracic 
segments. 

Regarding  the  qualitative  character  of 
the  sensory  changes,  pain  and  tempera- 
ture are  affected  the  most  and  show  the 
above  distribution;  i.e.,  the  lower  cervical 
and  upper  thoracic  segments  are  most 
affected,  the  upper  cervicals  much  less 
and  the  trigeminal  region  very  slightly. 
The  lower  thoraeics  and  first  lumbar  are 
somewhat  less  affected  and  the  remaining 
upper  lumbars  are  again  more  affected 
with  a  partial  return  in  the  lower  lumbars 
.  and  upper  sacrals  and  a  final  loss  in  the 
low  sacrals.  On  the  right,  pain  and  tem- 
peratiire  are  normal,  or  nearly  so,  except 
over  the  2d  to  5th  sacral  segments  and 
possibly  somewhat  above  this.  There  may 
be  changes  elsewhere  on  the  right  which 
would  be  shown  by  further  examination, 
but  there  is  certainly  a  marked  difference 
between  right  and  left. 

Touch  acuity  is  much  less  affected  than 
pain  and  temperature  on  the  left,  and 
shows  perhaps  less  variation  in  different 
segments.  Touch  discrimination  shows 
greater  change  than  touch  acuity  but 
localization  is  not  much  affected.  On  the 
right  touch  is  lost,  with  pain  and  tempera- 
ture, over  the  sacral  segments  mentioned 
above. 

Vibratory  again  shows  a  slight  left 
diminution  except  on  the  lower  extremity 
where  it  shows  a  great  diminution  or  loss. 
It  is  also  lost  or  diminished  on  the  right 
lower  extremity. 

Muscle-tendon  sensibility  shows  a  slight 
left  diminution,  especially  in  the  fingers, 
perhaps  doubtful  elsewhere.  In  the  right 
lower  extremity  it  is  lost. 

Leaving  out  of  account,  for  the  present, 


the  lower  segmental  changes,  how  do  we 
account  for  the  left  anesthesia?  A  lesion  of 
the  right  lateral  white  column  of  the  cervical 
cord  would  of  course  account  for  the  left 
loss  of  pain  and  temperature  and  diminu- 
tion of  touch  acuity,  but  it  would  not  ac- 
count for  their  shading  off  in  the  upper 
cervical  and  probably  in  the  lower  tho- 
racic segments,  nor  would  it  account  for 
the  changes  in  touch  discrimination,  vi- 
bratory and  muscle-tendon  sensibility 
which  are  obviously  due  to  a  slight  left 
posterior  column  lesion.  If  we  put  the  lesion 
in  the  left  cord,  especially  in  the  gray 
matter,  how  do  we  escape  a  bilateral  loss 
of  pain  and  temperature?  This  latter  ob- 
jection can  be  avoided,  obviously,  by 
placing  the  lesion  in  the  left  posterior 
gray  of  the  cord.  In  this  position  the 
terminations  of  the  pain  and  temperature 
root  fibers  in  the  gray,  their  synapses  with 
other  neurons  or  the  secondary  neuron 
bodies  themselves  may  one  or  all  be  af- 
fected, the  pathway  from  right  to  left 
remaining  unaffected.  As  soon  as  we  place 
the  lesion  in  the  gray,  however,  we  must 
extend  it  longitudinally  over  as  many  seg- 
ments as  those  over  which  the  sensory 
loss  in  question  extends,  in  this  case  in- 
volving all  the  segments  of  the  cord.  Such 
a  lesion  can  practically  only  be  due  to  a 
syringomyelic  process  or  possibly  a  hemato- 
myelia  or  hydromyelia.  The  slight  hypes- 
thesia  of  the  left  face  would  be  due  to 
the  descending  root  fibers  of  the  trigeminus 
in  the  cervical  cord  being  affected. 

Regarding  the  posterior  column  changes, 
we  have  two  alternatives:  there  may  be  a 
slight  lesion  confined  to  the  portions  ad- 
jacent to  the  dorsal  gray  column.  This 
might  produce  deep  sensory  changes  vary- 
ing in  different  segments.  On  the  other 
hand  there  might  be  a  lesion  affecting  the 
whole  column  which  obviously  would  pro- 
duce changes  in  all  segments  below  the 
lesion.  There  is  obviously  not  a  total  trans- 
verse lesion  of  the  posterior  column  and  the 
deep  sensory  changes  are  not  marked 
enough  to  decide  the  question,  especially 
in  view  of  the  lower  comphcation.   The 
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simpler  explanation  would  apparently  be 
the  first.  The  apparent  dissociation  be- 
tween vibratory  and  muscle-tendon  sen- 
sibility on  the  left  lower  extremity  is 
peculiar. 

The  tactile  changes  possibly  present 
some  difficulties.  One  would  expect,  per- 
haps, a  still  more  profound  change  due  to 
the  fact  that  both  dorsal  gray  and  column 
are  affected — in  fact  the  rather  surprising 
marked  astereognosis  may  be  due  to  this. 
It  must  be  remembered,  though,  that  the 
posterior  column  changes  are  rather  slight 
probably. 

With  the  above  dorsal  column  changes 
a  diminution  •  of  the  left  arm  jerks  would 
a  priori  be  expected  and  this  inclines  one 
to  the  opinion  that  their  apparent  lessened 
activity  in  the  left  arm  may  be  a  neuro- 
logical and  not  a  purely  traumatic  phe- 
nomenon. In  fact  one  would  expect  their 
abolition  with  a  gray  lesion  as  above  postu- 
lated. The  slight  ataxia  shown  by  the  left 
arm  would  also  naturally  be  due  to  the 
posterior  column  changes.  We  are  pro- 
hibited from  having  recourse  to  a  lesion 
of  the  spinocerebellar  tract  on  account  of 
the  fact  that  there  are  no  signs  of  pyram- 
idal involvement  and  it  is  difficult  to 
see  how  the  spinocerebellar  tracts  could 
be  reached  without  the  lesion  traversing 
the  pyramid. 

The  occasional  fibrillary  tremor  I  am 
inclined  to  believe  is  significant  of  an  ex- 
tension of  the  lesion  to  the  cervical  ventral 
gray. 

When  we  examine  the  lower  lesion,  some 
difficulties  are  encountered.  We  have,  on 
the  right,  a  loss  of  the  Achilles  (Ls — 82),  a 
diminution  of  the  patellar  (L2 — L4),  a  loss 
of  muscle-tendon  sensibility  in  the  foot 
and  leg  but  no  loss  of  strength  in  the  same 
parts  (excepting  the  toes  and  other  doubtful 
pareses)  and  a  loss  of  vibratory  sensibility 
in  the  feet  and  legs,  involving  probably 
L4  or  Lb — 82.  Regarding  muscle-tendon 
sensibility,  passive  movements  are  pre- 
sumably perceived  by  the  movements  of 
both  protagonists  and  antagonists  and  the 
movements  of  the  leg  and  thigh  may  be 


therefore  perceived  normally  on  account 
of  the  presence  of  the  higher  segment 
muscles  of  the  anterior  thigh.  The  articular 
surfaces  also  are  probably  innervated  by  the 
higher  lumbar  segments  as  well  as  lower. 
It  is  still  difficult  to  see,  however,  why  the 
patellar  reflex  is  affected.  We  might  ex- 
plain this  by  assuming  a  gray  lesion  ex- 
tending somewhat  further  upwards  than 
the  rest  of  the  lesion,  a  not  improbable 
assumption.  If  this  is  the  case  why  are 
not  the  left  arm  jerks  obliterated  by  the 
gray  lesions  there,  a  point  already  raised 
above?  Even  with  the  above  explanation, 
the  deep  sensory  and  reflex  changes  appear 
to  extend  higher  than  is  indicated  by  super- 
ficial sensation  and  muscle  strength,  which 
latter  should  apparently  be  affected  more. 
This  can  be  explained  by  assuming  the 
lesion  extends  further  upwards  on  the 
dorsal  aspect  of  the  cord. 

It  is  rather  surprising  that  the  standing 
tests  reveal  such  slight  or  even  doubtful 
changes  in  equilibratory  coordination. 

We  thus  have  a  lesion  involving  the 
lower  sacral  segments  of  the  cord  and 
probably  extending  above  this  on  the  right 
dorsal  half,  fiu-thest  upward  in  the  dorsal 
gray.  Partly  superimposed  upon  this  is  a 
long  lesion  of  the  left  dorsal  gray  extending 
through  aU  the  segments  of  the  cord  but 
most  marked  in  the  lower  cervicals,  upper 
thoracics  and  upper  lumbars. 

An  interesting  question  is  the  possible 
causal  connection  between  the  trauma  and 
the  syringomyelia.  Some  points  may  be 
raised  against  there  being  any  connection, 
such  as  the  fact  that  the  sacral  lesion  is 
more  on  the  right,  the  syringomyelia 
largely  or  entirely  on  the  left.  Another 
point  is  the  fact  that  apparently  the  latter 
began  in  the  cervical  and  upper  thoracic 
segments.  The  fact  that  some  six  or  seven 
years  elapsed  before  the  syringomyelic 
symptoms  were  noticed  and  the  great 
length  of  the  lesion  are  decisive  against 
the  syringomyelic  lesion  being  simply  a 
hematomyelic  extension  of  the  trauma. 
The     question     still     remains,     however, 
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whether  the  latter  might  not  have  initiated 
the  former  pathologic  process.  The  trau- 
matic origin  of  syringom^^elia  has  many  ad- 
herents and  it  is  easy  to  imagine,  at  least, 
how  a  cord  trauma  such  as  a  crush  would 
act  upon  the  epend^'ma  along  an  open 
central  canal,  possibly  loosening  the  cells 
and  initiating  an  abnormal  proliferation. 
The  points  raised  above  are  not  decisive 
against  such  a  process  in  the  present  case, 
nor  indeed  is  it  proven  by  any  means  that 
the  trauma  and  syringomyeHa  did  not 
overlap  at  the  very  beginning. 

Another  point  is  the  occurrence  of  the 
trophic  sores  on  the  right  foot  twenty-four 
years  after  the  injury,  and  eighteen  years 
after  the  syringomyelia  was  first  noticed. 
Their  presence  on  the  same  side  as  the 
greater  injury  would  indicate  a  connection 


with  that  injury,  but  it  is  difficult  to  see 
why  it  should  flare  up  so  long  after. 
Might  it  not  be  that  the  syrrngomyehc 
process  has  traveled  downward  and  en- 
countering the  old  injury  has  started  these 
more  recent  trophic  disturbances?  It  is  in- 
teresting to  note  that  they  occur  on  seg- 
ments representing  the  upper  limit  of  the 
old  injury.  The  increase  in  the  bladder 
symptoms  the  past  six  years  is  also  in- 
teresting in  this  connection. 

Finally,  the  rather  sudden  onset  and 
rapid  spread  of  the  syringomyelia,  accord- 
ing to  the  anamnesis,  as  well  as  its  lack  of 
subsequent  progress,  are  interesting  and 
might  be  regarded  as  indicating  some  other 
process  than  a  syringomyeHa  if  we  were 
not  practically  forced  to  accept  the  latter 
on  other  grounds. 
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The  patient,  A.  Z.,  No.  25545  (E19413), 
is  a  woman  thirty-six  years  of  age,  married. 
Date  of  admission  to  Vanderbilt  Clinic, 
July  9,  1919. 

History.  Present  Illness. — Her  com- 
plaint is  that  she  cannot  use  properly  the 
left  leg  or  the  left  hand  which  is  subject  to 
shaking,  and  that  she  has  had  some  trouble 
with  the  right  eye. 

Last  May  when  she  got  up  in  the  morn- 
ing she  fell  to  the  floor  on  account  of  the 
giving  way  of  the  left  leg.  There  was  no 
unconsciousness  nor  convulsive  move- 
ments. It  must  be  kept  in  mind,  though, 
that  the  attack  probably  occurred  during 
sleep.  The  leg  was  "like  ice."  There  has 
been  improvement  in  the  leg  since.  This 
attack  was  preceded  by  pains  in  the  head 
lasting  two  days. 

About  four  weeks  later  the  trouble  with 
the  left  arm  began,  suddenly.  She  could 
not  raise  her  arm  and  dropped  a  baby's 
bottle  from  her  hand.  At  the  same  time 
there  was  a  violent  rotatory  shaking  of 
her  left  hand  and  forearm  which  lasted 
an  hour  or  so.  This  was  obviously  in  part 
at  least  a  rest  movement  for  she  even  tried 
to  hold  the  hand  still  by  pressing  it  be- 
tween her  knees  but  without  success.  The 
shaking  lasted  an  hour  or  so.  There  have 
been  subsequent  attacks  since,  but  less 
severe.  The  shaking  has  been  both  while 
the  hand  was  in  use  and  at  rest.  The  weak- 
ness has  improved.  The  left  arm  has  also 
felt  cold  and  she  sometimes  has  chiUy 
feelings  but  there  is  no  history  of  fever. 
There  has  been  some  pain  in  the  left 
shoulder  and  arm,  none  in  the  legs.  Before 
this  second  attack  she  vomited  twice. 

A  few  days  after  the  arm  attack  she 
began  to  have  some  trouble  with  the  right 
eye.  It  was  "like  a  veil  over  it"  and  would 
come  and  go.  This  has  disappeared. 


July  7th  she  had  another  attack  of  quite 
violent  shaking  of  the  left  hand  and  fore- 
arm which  lasted  about  half  an  hour.  At 
the  same  time,  about  8  p.m.,  a  pain  began, 
suddenly,  above  and  below  the  right  eye, 
which  lasted  about  twelve  hours.  There 
has  been  no  recurrence  of  the  latter. 

July  1 2th  she  complained  of  a  pain  for 
the  first  time  on  the  left  side  of  the  fore- 
head, over  the  eye  and  in  the  temple,  and 
also  of  a  "jtimping"  and  pulHng  of  the 
left  arm.  This  was  not  like  the  shaking  of 
July  7th. 

Previously,  in  April,  she  had  had  some 
trouble  with  her  hearing  for  a  couple  of 
weeks,  apparently  due  to  a  cold. 

Her  husband  says  she  was  more  noisy 
and  nervous  after  the  first  attack  than 
formerly.  This  has  improved. 

There  is  some  complaint  of  "stomach- 
aches" since  July  23d  or  so.  She  thought 
her  periods  were  to  be  resumed,  but  this 
was  not  the  case. 

Previous  History. — Habits  and  General 
Physiological  Status:  The  patient  sleeps 
well,  her  appetite  is  good,  bowels  irregular. 
There  has  been  some  loss  of  weight 
but  apparently  not  significant.  Since  her 
trouble  began  she  had  had  frequent  and 
urgent  urination  with  nocturia  but  no 
incontinence.  Her  first  menstruation  was 
at  twenty  years  of  age  and  she  has  had 
none  since  her  pregnancy  with  her  last 
child,  bom  July  19,  1918. 

Diseases,  Injuries,  etc. — ^There  is  no 
history  of  injuries.  No  operations.  No 
history  of  convulsions,  nor  vomiting,  ex- 
cept as  mentioned.  She  has  had  headaches 
at  her  monthly  periods  for  years. 

Famtly  History. — She  has  had  no  mis- 
carriages and  one  stillbirth.  She  has  three 
children,  two  of  whom  are  healthy  and 
bright  and  the  third  is  subject   to  con- 
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vulsions.  Her  husband  is  living  and  well. 
No  similar  trouble  is  known  in  the  family. 

Voluntary  Motor  System.  Abnormal 
Attitudes  and  Deformities. — None  were 
noted  excepting  that  the  patient  tends  to 
hold  her  left  hand  and  arm  with  her  right 
hand. 

Gait. — This  is  irregular  with  a  left  limp 
and  produces  an  impression  of  combined 
paresis  and  ataxia.  It  was  not  very  spastic 
but  seems  to  have  become  more  so  and 
was  much  the  kind  of  gait  to  be  expected 
with  a  combination  of  posterior  column 
and  pyramid  lesions.  She  walks  with  the 
left  arm  stiff  and  semi-flexed. 

Coordination.  —  Equrlibratory.  When 
standing  with  feet  together,  both  with 
eyes  open  and  closed,  she  is  rather  un- 
steady and  tends  to  fall  to  the  left.  There 
is  no  marked  Romberg. 

Non-equilibratory. — The  patient  is  right- 
handed.  The  finger-to-nose  test  was  per- 
formed well  with  the  right  hand.  With  the 
left  hand  it  was  performed,  when  first  ob- 
served, with  a  wavering  movement  which 
rather  suggested  weakness  of  the  parts  in- 
volved. In  subsequent  examinations,  it  had 
more  the  character  of  a  distinct,  coarse 
irregular  tremor.  This  tremor  did  not  have 
quite  aU  the  characteristics  of  an  intention 
tremor.  It  was  more  marked  at  the  begin- 
ning and  during  the  act  but  tended  to 
diminish  toward  the  very  conclusion  of 
the  act.  A  tendency  for  it  to  appear  during 
rest  was  shown  by  the  patient's  tendency 
to  hold  her  left  hand.  At  the  last  examina- 
tion, of  July  30th,  it  was  practically  an 
intention  tremor.  This  movement,  then, 
would  appear  to  have  been  intermediate, 
in  some  characteristics,  between  a  paralysis 
agitans  tremor  and  an  intention  tremor, 
changing  in  type  from  one  to  the  other. 

Touching  the  thumb  with  each  finger  tip 
in  succession  was  done  slowly  and  rather 
clumsily  with  the  left. 

The  heel-to-knee  test  was  not  alwaj^s 
done  well  with  the  right  extremity,  show- 
ing in  a  slight  degree  the  same  disturbance. 
With  the  left  extremity  this  test  was  per- 


formed poorly,  irregularly,  with  missing 
and  overreaching  and  a  tendency  to  in- 
crease in  irregularity  toward  the  conclusion 
of  the  act.  There  is  thus  ataxia  and  dys- 
metria  of  the  left  and,  in  a  less  degree,  of 
the  right  lower  extremities. 

There  is  some  adiadochokinesis  of  the 
left  and  possibly  of  the  right  upper  ex- 
tremities. 

Abnormal  Involuntary  Movements. — 
These  have  been  given  above. 

Reflexes. — Deep :  Those  of  the  upper  ex- 
tremity, excepting  the  triceps,  are  active 
on  both  sides  and  are  more  active  on  the 
left  than  on  the  right.  The  triceps  are 
rather  slight  on  both  sides.  The  patellar 
reflexes  are  slight  on  the  right,  slight  and 
only  elicitable  with  difficulty  on  reinforce- 
ment on  the  left.  The  Achilles  are  absent 
on  both  sides. 

Superficial:  The  abdominals  are  absent. 
There  was  a  well-marked  Babinski  and  all 
its  modifications  on  the  left.  On  the  right 
there  were  the  same  phenomena  but  less 
marked.  The  last  examination,  of  July 
30th,  gave  an  impression  that  the  Babinski 
was  less  marked  on  the  left  than  previously. 

Muscle  Strength. — Cooperation  was  not 
good.  The  left  fingers  showed  at  first 
weakness  in  flexion,  extension,  abduction 
and  adduction  except,  apparently,  adduc- 
tion of  the  thumb.  The  left  hand  showed 
weakness  in  flexion  extension,  abduction 
and  adduction,  most  marked  in  ab- 
duction. The  left  forearm  showed  quite 
marked  weakness  in  flexion  and  supination, 
less  marked  weakness  in  extension  and 
pronation.  The  left  arm  showed  weakness 
in  abduction  and  adduction  in  both  the 
lateral  and  transverse  planes.  The  left 
thigh  showed  marked  weakness  in  flexion; 
in  fact  with  the  patient  reciunbent,  the 
left  lower  extremity,  with  leg  extended, 
could  not  be  completely  elevated.  Abduc- 
tion and  adduction  showed  comparatively 
little  weakness.  The  left  leg  and  foot 
showed  weakness  in  extension  and  flexion. 

A  reexamination  of  the  strength  of  the 
left  upper  extremity  seemed  to  show  less 
weakness  than  above  indicated.   Another 
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examination  of  July  30th  showed  the  left 
upper  extremity  to  be  normal  or  nearly 
so,  there  being  perhaps  a  slight  weakness 
of  the  arm.  There  has  thus  been  a  recovery 
of  strength  probably  in  this  member.  The 
legs  showed  little  change. 

Muscle  Status. — No  marked  changes  in 
volume  and  consistency  were  noted.  The 
upper  extremities  possibly  showed  a  slight 
tendency  to  spasm,  while  the  lower,  espe- 
cially the  left,  seemed  to  show,  combined 
with  this,  a  slightly  flaccid  condition. 
There  seemed  to  be,  perhaps,  more  spas- 
ticity July  30th. 

Abnormal  Associated  Movements.— 
These  have  not  been  studied,  but  it  was 
noticed  that  the  Grasset-Bychowski  sign 
(inability  to  elevate  one  extended  leg  with 
the  other  already  elevated)  was  present 
on  the  left.  There  was  some  pronation 
spasm  of  the  left  forearm. 

General  Sensory. — Considerable  dif- 
ficulty was  experienced  in  making  sensory 
tests.  Even  in  parts  there  is  every  reason 
to  suppose  are  normal  she  would,  after 
giving  correct  responses,  "run  off  the 
track, "  giving  incorrect  ones.  This  pecu- 
liarity seemed  rather  to  be  a  form  of  poor 
cooperation,  but  might  possibly  receive  a 
different  explanation  as  mentioned  later. 

Touch. — Acuity:  This  was  present  in 
both  feet  and  legs,  as  well  as  the  upper 
extremities,  but  once  or  twice  when  the 
foot  was  held  the  patient  apparently  did 
not  know  it,  and  there  is  a  general  blunting 
of  sensibility  in  the  left  lower  extremity. 
Localization  was  also  diminished  in  the 
left  foot  and  leg. 

Discrimination. — The  patient  would  give 
a  series  of  correct  replies  to  compass  points 
less  than  5  mm.  apart  on  the  finger  tips, 
too  many  to  be  due  to  accident,  and  then 
would  give  incorrect  answers.  A  later  ex- 
amination, however,  gave  better  results. 
The  big  toes  gave  indecisive  results. 

Pain. — This  was  present  and  appeared 
to  be  normal  on  feet,  legs,  hands  and  arms. 
At  times  the  patient  would  overreact  some- 
what on  the  lower  extremities,  especially 
the  left. 


Temperature. — Cool  and  warm  stimuli 
were  used.  This  was  normal  except  some 
overreaction  to  cool. 

Vibratory. — This  also  gave  rather  varia- 
ble results  in  the  lower  extremities  but 
was  diminished  or  absent  in  right  and  left 
big  toes,  ankles  and  shins.  It  is  present  at 
the  pelvis  and  normal  in  the  upper  ex- 
tremities. 

Muscle-tendon. — This  showed  marked 
diminution  or  absence  in  the  left  big  toe 
and  foot  and  probable  diminution  in  the 
left  leg  and  thigh.  The  right  big  toe  showed 
diminution  and  also  probably  the  foot, 
leg  and  thigh.  The  right  and  left  fingers, 
hands  and  forearms  appeared  to  be  normal 
despite  some  variability  in  fingers  and 
forearms. 

Stereognosis. — This  is  normal.  Penny, 
dime  and  nickel  were  well  differentiated 
by  the  right  and  left  hands  and  fingers. 

Rough  and  smooth  were  well  differen- 
tiated by  both  right  and  left  finger  tips. 

Cranial  Nerves.  Optic. — Vision  is 
normal,  20/20,  R  and  L.  The  fields  are 
normal.  There  was  some  difference  of  opin- 
ion about  the  fundi,  some  thinking  the 
whole  right  fundus  was  somewhat  paler 
than  the  left.  The  balance  of  opinion  was 
against  this.  The  pupillary  reactions  to 
light  and  convergence  are  normal.  The  eye 
movements  are  normal  except  there  is  a 
slight  vertical  and  rotatory  nystagmus  on 
looking  up,  possibly  a  very  slight  on  look- 
ing laterally.  There  is  a  slight  von  Graefe. 

Facial. — The  facial  movements  are 
normal.  The  patient  smiles  with  the  left 
side  of  the  face  somewhat  more  than  with 
the  right  at  times. 

Hypoglossus. — The  movements  of  the 
tongue  are  normal. 

Mental  Status. — Peculiarities  in  co- 
operation have  already  been  noted.  The 
patient  impresses  one  as  not  very  intelli- 
gent and  a  rather  peculiar  personality,  but 
this  appears  to  be  more  a  personal  idiosyn- 
crasy than  a  pathologic  defect. 

Systemic. — The  thyroid  is  easily  palpa- 
ble. The  heart  is  normal. 
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The  urine  is  normal  excepting  a  very 
faint  trace  of  albumin.  The  blood  pressure 
is  115  systolic  and  75  diastolic.  Blood 
Wassermann  is  negative. 

DISCUSSION 

We  have,  in  brief,  a  weakness,  a  diminu- 
tion in  deep  sensation,  a  loss  or  diminution 
of  deep  reflexes  and  ataxia  of  the  left  lower 
extremity  together  with  a  Babinski ;  a  weak- 
ness and  increase  of  deep  reflexes  and  abnor- 
mal involuntary  movements  of  the  le^t  up- 
per extremity  without  clearly  demonstrable 
sensory  changes.  There  is  absence  of  ab- 
dominals on  both  sides,  a  diminution  of 
deep  reflexes  and  deep  sensation  (toes)  in 
the  right  lower  extremity.  There  is  a  his- 
,  tory  of  sudden  attack  last  May  involving 
the  left  lower  extremity  and  sudden  attack 
of  weakness  with  shaking  involving  the 
left  upper  extremity  a  month  later  and 
there  is  also  a  history,  apparently,  of  some 
kind  of  third  attack  July  7th  of  a  sensory 
nature  involving  the  right  eye,  with  pain. 
Of  this  last  there  are  at  present  no  de- 
monstrable objective  visual  signs. 

It  will  be  advantageous  to  discuss  the 
case  first  from  a  piu-ely  anatomical  point 
of  view.  It  has  occurred  to  the  writer  and 
been  advocated  by  a  member  of  the  staff 
that  the  lesion  or  lesions  are  all  high 
lesions,  either  cortical  or  subcortical.  In 
favor  of  a  cortical  lesion  is:  (i)  The  onset — 
a  series  of  attacks,  two  at  least  of  a  mono- 
plegic  character.  An  extension  of  a  hemor- 
rhagic lesion,  for  example,  might  explain 
this  very  well.  (2)  The  anesthesia  may 
well  be  of  the  cortical  or  subcortical  type 
affecting  as  it  does  pirncipally  deep  sen- 
sation. There  is  one  slight  qualification 
here,  however:  vibratory  appears  to  be 
affected  as  deeply  as  the  sense  of  position 
and  movement,  which  is  probably  not  usu- 
ally the  case  in  cortical  anesthesia,  ap- 
pealing, as  vibration  does,  to  thalamus  as 
well  as  cortex.  On  the  other  hand  the  vari- 
ability of  results  attributed  to  poor  co- 
operation might  very  well  be  due  to  a 
cortical  lesion,  although  perhaps  here  too 
widespread  to  be  considered  as  such. 


On  the  other  hand  there  are  some  grave 
objections  to  attributing  the  symptoms  to 
a  cortical  lesion  or  at  least  to  a  cortical 
lesion  alone:  First,  there  is  probable  ab- 
sence of  loss  of  consciousness,  not  decisive 
though  with  a  small  lesion,  perhaps. 
Second,  there  is  the  presence  of  the  tremor. 
It  seems  rather  probable  that  tremors  of 
this  character  are  not  usually  due  to  purely 
cortical  lesions.  Third,  there  are  the  presence 
of  deep  sensory  changes  and  also  the 
diminution  of  deep  reflexes  in  the  right 
lower  extremity.  This  would  render  neces- 
sary an  extension  of  the  lesion  to  the  other 
hemisphere,  which  is  improbable  unless  an 
epidural  hemorrhage  is  postulated,  which 
would  hardly  produce  the  above  kind  of 
symptoms.  Fourth,  there  is  the  loss  or 
diminution  of  deep  reflexes  in  the  lower 
extremities.  This  latter  can  only  be  attrib- 
uted to  lesions  of  the  primary  deep  sen- 
sory or  of  the  lower  motor  neurons. 

If  we  shift  the  lesion  lower,  to  a  sub- 
cortical location,  we  remove  the  above  ob- 
jections except  the  last  two.  The  involun- 
tary movements  of  the  arm  appear  to  me 
very  like  the  anomalous  posthemiplegic 
tremors  or,  rather,  abnormal  involuntary 
movements.  They  appear  to  have  shifted 
from  a  rest  movement  to  practically  an 
intention  tremor.  There  is  not  a  pure  ataxia 
now  or  at  the  beginning  and  I  believe  we 
must  assume  a  subcortical,  possibly  par- 
tially lateral  thalamic  lesion  (see  below) 
involving  the  pyramid  and  the  corpus 
striatum  or  some  of  its  connections.  The 
transitory  character  of  the  arm  paralysis 
also  favors  such  a  lesion  as  far  as  the  arm 
is  concerned. 

The  above  objections,  however,  of  bilat- 
erality  of  the  leg  symptoms  and  the  loss 
of  the  lower  deep  reflexes,  remain;  and 
to  account  for  these  we  must  postulate 
another  lesion  or  possibly  two  lesions, 
in  the  spinal  cord,  which  would  explain 
the  first  or  leg  attack.  Such  lesions  in- 
volving the  posterior  columns  and  pyra- 
mids in  the  lumbar  or  low  thoracic  cord, 
and  greater  on  the  ■  left,  would  probably 
account  for  the  phenomena  shown  in  the 
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lower  extremities,  i.e.,  the  weakness,  Babin- 
ski,  loss  of  deep  reflexes  and  ataxia,  to- 
gether with  the  rather  hypotonic  spasticity, 
if  such  a  term  be  permiss  ble.  Bilateral 
lesions  are  more  probable  in  the  cord.  It 
will  be  noted  also  that  there  is  no  history 
of  shaking  of  the  legs  and,  furthermore, 
the  disorder  of  movements  here  is  not 
quite  of  the  same  character  now  as  that 
of  the  arm.  A  spastic  ataxia  would,  per- 
haps, characterize  the  former.  It  must  be 
remembered,  too,  that  the  spinocerebellar 
tracts  might  well  be  involved.  The  leg 
movements,  however,  may  be  due  to  fur- 
ther complicating  factors.  It  is  not  im- 
probable that  the  effects  of  the  high  (arm) 
lesion  extended  to  the  leg,  and  if  this  were 
the  case  we  would  have  a  movement  dis- 
turbance due  to  a  combination  of  pyram- 
idal spasticity,  posterior  column  and  pos- 
sibly spinocerebellar  tract  hyp  tonia  and 
ataxia  and  corpus  striatum  disturbance. 
Against  the  presence  here  of  the  latter 
may  be  urged  the  absence  of  abnormal  in- 
voluntary movements,  but  it  is  hard  to 
tell  a  priori  what  would  be  the  effect  of  a 
corpus  striatum  defect  acting  upon  a  cord 
already  damaged  as  above  indicated.  It  is 
a  pity  the  leg  movements  could  not  have 
been  examined  before  the  second  or  arm 
attack.  In  the  same  way  it  is  difficult  to 
tell  whet  er  all  of  the  sensory  symptoms 
in  the  legs  are  due  to  the  cord  lesions. 
There  are  evidences  of  thalamic  affective 
changes,  but  it  must  be  remembered  that 
there  may  be  some  cord  hyperesthesia 
due  to  cord  lesions  alone,  possibly  due  to 
the  interruption  of  the  afferent  pallial 
paths  in  the  cord  instead  of  in  the  thala- 
mus. This  would  remove  the  necessity  of 
postulating  a  thalamic  lesion,  which  is  im- 
probable anyway  in  view  of  the  absence 
of  sensory  disturbances  in  the  arm,  and 
would  reduce  the  arm  lesion  to  a  corpus 
striatum  plus  pyramid  lesion. 

If  we  grant  that  there  have  been  visual 
disturbances  of  the  right  eye  we  must,  it 
would  seem,  have  another  high  lesion  to 
account  for  this,  also  in  this  case  on  the 
right   side.   The   absence   of  hemianopsia 


appears  to  render  the  first  high  lesion  un- 
available to  explain  the  eye  symptoms. 
The  pain,  however,  which  occurred  at  the 
same  time  and  the  shaking  would  probably 
be  due  to  an  exacerbation  of  the  first  lesion, 
and  it  appears  to  me  possible  that  the  ap- 
parent visual  disturbance  might  conceiv- 
ably be  due  to  some  diffuse  vasomotor  or 
secretory  effect.  The  patient  complained 
of  a  mist  or  veil  which  she  would  try  to 
rub  away  and  apparently  with  some  suc- 
cess. It  is  doubtful  that  the  fundus  showed 
changes.  As  mentioned  below,  another  ex- 
planation is,  perhaps,  more  probable. 

The  assumption  of  multiple  lesions  re- 
moves, then,  the  objections  above  men- 
tioned but  creates  fresh  difficulties.  Multi- 
ple vascular  lesions  occurring  at  such 
widely  separated  points  appear  to  be  quite 
improbable,  especially  when  occurring  at 
such  short  intervals.  The  anamnesis  cer- 
tainly conveys  the  impression  that  all  the 
symptoms  are  due  to  one  pathologic  pro- 
cess. Multiple  sclerosis  suggests  itself,  but 
even  here  there  are  objections.  The  onset 
is  not  characteristic  of  multiple  sclerosis 
but  does  nevertheless  occur;  nor  is  the 
appearance  of  such  profound  changes  as 
anesthesia  and  considerable  pareses  char- 
acteristic of  its  early  stages.  The  tendency 
to  remission  or  improvement  and  the  possi- 
ble fleeting  visual  disturbances,  however, 
look  very  much  like  multiple  sclerosis, 
which  is  likewise  the  one  disease  not  in- 
consistent with  multiple  widely  separated 
lesions  occurring  at  nearly  the  same  time 
and  evidently  all  belong' rg  to  the  same 
pathologic  process.  The  slight  nystagmus 
observed  July  30th  strengthens  the  case 
for  multiple  sclerosis  and  shows  the  exist- 
ence of  still  other  lesions  than  those 
discussed  above. 

DISCUSSION   BY  STAFF 

Dr.  Tilney  emphasized  the  importance 
of  first  ascertaining  whether  we  were  deal- 
ing with  a  functional  or  organic  condition. 
In  the  present  case,  however,  the  evidence 
of  organic  trouble  was  so  massive  that  this 
could  be  regarded  as  settled.  Cortical  locali- 
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zation  would  require  too  widely  diffused  le- 
sions, especially  in  view  of  the  absence  of 
other  general  signs.  The  abnormal  involun- 
tary movements  indicated  a  corpus  stria- 
tum lesion  and  the  loss  of  deep  reflexes  ne- 
cessitated another  lesion  in  the  cord,  involv- 
ing posterior  columns  and  pyramids.  He 
pointed  out  that  the  abnormal  involun- 
tary movements  shown  by  the  arm  were 
not  of  the  rhythmical  tremor  type  but 
really  a  dyssynergia.  He  considered  the 
case  one  of  multiple  sclerosis.  There  is  no 
"typical"  multiple  sclerosis  because  it  is 
multiple.  The  more  recent  tendency  has 
been  for  American  neurologists  to    diag- 


nose such  atypical  cases  as  multiple 
sclerosis  with  the  result  that  their  per- 
centage of  multiple  sclerosis  has  approxi- 
mated that  of  European  neurologists. 

Dr.  Aronson  called  attention  to  the 
importance  of  the  nystagmus. 

Dr.  Casamajor  said  he  thought  that 
multiple  sclerosis  would  be  shown  to  be 
not  a  single  entity  etiologically  and  pointed 
out  that  besides  the  typical  placques 
there  were  also  vascular  lesions. 

Dr.  Strong  said  he  did  not  regard  the 
sudden  onset  an  objection  to  multiple 
sclerosis  so  much  as  the  depth  of  the 
changes  for  an  early  stage  of  the  disease. 
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PART  I. 

A  General  View  of  the  Evolutional  Significance 
OF  THE  Cerebellum 


No  part  of  the  nervous  system  has  been 
more  thoroughly  investigated  or  more  the 
subject  of  debate  by  physiologists,  anato- 
mists and  clinicians  than  the  cerebeUum. 
An  appreciation  of  its  fimctional  signifi- 
cance must  therefore  depend  upon  a  com- 
prehensive stirvey  of  its  relation  to  the 
organization  of  the  central  nervous  system, 
to  which  end  its  comparative  morphology 
is  indispensable. 

A  Siiprasegmental  Portion  of  the  Nervous 
System:  The  cerebeUum  is  the  expanded 
dorsal  portion  of  the  metencephalon.  In 
mammals  it  is  next  in  point  of  size  to  the 
cerebral  hemispheres,  from  which  it  is 
separated  by  a  membranous  or  bony 
plate,  the  tentorium  cerebelli.  In  the  lower 
vertebrates  the  cerebellum,  although  vari- 
able in  size,  is  constant  in  its  general 
characters.  Because  of  its  position  above 
the  segmented  parts  of  the  nevu-axis  it 
is  called  suprasegmental.  This  designation 
recognizes  not  only  the  cerebellar  relation 
to  the  rest  of  the  central  nervous  system 
but  is  meant  even  more  to  imply  a  sublima- 
tion in  this  organ  of  a  certain  control  of 
special  fvmctions  over  which  the  cerebellum 
stands  supreme.  There  are  two  other 
suprasegmental  structures  in  the  brain 
besides  the  cerebellum;  the  tectum  of  the 
midbrain,  and  the  cerebral  hemispheres. 
All  of  these  suprasegmental  organs,  how- 
ever, have  the  same  general  significance; 
they  serve  the  purposes  of  some  special 
functions  for  which  the  segmented  portion 
of  the  neuraxis  in  itself  does  not  provide; 
and  they  are,  by  their  morphological 
nattu-e,  capable  of  great  expansion  where 
the  demands  of  adaptation  require  the 
most  complex  correlation  of  nerve  im- 
piilses.  Contrasted  with  the  supraseg- 
mental parts  of  the  brain,  the  segmental 
portion  of  the  neuraxis  presents  a  decided 
inflexibility  in  its  morphological  character 


and  is  susceptible  of  but  a  small  degree  of 
expansion.  It  was  originally  endowed  with 
and  persistently  retains  the  control  of 
definitely  fixed  and  ftuidamental  organic 
reactions.  It  is  the  foundation  without 
which  a  suprastructure  would  be  im- 
possible. The  ground  plan  of  the  segmented 
portion  of  the  central  nervous  system  in 
vertebrates  is  constant.  The  decisive  dif- 
ferences in  the  form  of  the  brain  occiu-  in 
its  suprasegmental  parts,  and  as  these 
latter  vary  in  their  degree  of  development, 
so  animals  differ  in  their  range  of  adapta- 
bility to  their  environment. 

The  cerebeUum,  like  the  other  supra- 
segmental organs  of  the  brain,  differs  from 
the  segmented  portions  of  the  neuraxis 
in  certain  essential  particulars: 

1.  The  cerebeUar  gray  matter  forms  a 
cortex  surrounding  the  white  matter.  This 
is  a  reversal  of  the  relation  of  the  gray  to 
the  white  matter  in  the  segmented  portions 
of  the  nervous  system.  Such  a  position  of 
the  ceU-containing  substance  greatly  en- 
hances the  opportunity  for  expansion,  since 
the  cortex  is  not  hampered,  as  is  the  case  in 
the  spinal  cord  and  meduUa,  by  a  heavy 
investment  of  white  matter. 

2.  The  cerebellar  connection  by  means 
of  peripheral  nerve  fibers  with  receptors 
and  effectors  of  the  body  is  much  less 
direct  than  that  of  the  segmented  parts. 
This  undoubtedly  provides  for  less  im- 
mediate reflex  action  and  also  makes  pos- 
sible a  greater  degree  of  correlation  of 
nerve  impulses  in  each  cerebellar  reaction. 

The  Phyletic  Constancy  of  the  Cere- 
bellum: The  cerebeUtun  is  an  organ  of  great 
antiquity.  Even  among  invertebrates,  cer- 
tain arthropods  (crabs),  according  to 
Bethe,^  have  a  structure  in  the  central  ner- 
vous system  whose  functions  appear  to  be 
analogous  to  those  of  the  cerebellum. 
Among  vertebrates  it  is  a  constant  element 
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of  the  brain,  although  it  is  subject  to  pro- 
noiuiced  variations.  The  variability  of  its 
development  depends  upon  a  definite  rule. 
Those  animals  which  are  capable  of  limited 
and  simple  movements  possess  a  small 
and  simple  cerebellum,  whereas  animals 
having  a  wide  range  of  motor  activity 
possess  a  highly  developed  cerebellum. 
The  organ  appears  in  its  simplest  form  in 
cyclostomes  and  amphibia,  animals  whose 
activities  are  relatively  the  most  sluggish. 
A  brief  review  of  the  appearance  of  the 
cerebellum  in  the  several  classes  of  verte- 
brates serves  to  emphasize  the  importance 
of  this  rule. 

The  Cerebellum  in  the  Different  Classes  of 
Vertebrates:  In  cyclostomes  the  cerebel- 
Itun  is  but  little  developed ;  it  appears  as 
two  slight  dorsolateral  evaginations  of  the 
metencephalon  connected  across  the  fourth 
ventricle  by  a  central  arched  portion.  The 
most  conspicuous  parts  are  its  dorsolateral 
evaginations.  These  are  in  direct  connec- 
tion with  the  somatic  sensory  tracts  and 
receive  some  general  and  special  cutaneous 
nerve  fibers.  It  is  probable  that  the  cere- 
bellum is  connected  with  the  gustatory 
sense  in  these  forms.  Histologically,  there 
is  evidence  of  beginning  differentiation 
into  the  types  of  cells  characteristic  of  the 
cerebellimi,forcertainlargeceIlular  elements 
are  present,  both  in  the  dorsolateral  evagi- 
nations and  in  the  central  arch.  Many 
mediiim  sized  nerve  cells  also  appear 
and  tend  to  take  up  positions  in  a  deeper 
stratum.  These  cellular  elements  are  doubt- 
less the  forerunners  of  the  Purkinje  cells 
and  the  cells  of  the  granular  layer.  Axones 
from  some  of  the  large  cells  follow  a  course 
similar  to  those  seen  in  secondary  cutane- 
ous tracts  and  decussate  in  the  mesen- 
cephalon. Johnston^'  believes  they  may 
represent  fibers  in  the  superior  cerebellar 
pedimcle  of  the  higher  vertebrates  which 
arise  in  the  dentate  nucleus  and  reach  the 
red  nucleus  in  the  midbrain.  If  such  is  the 
case  these  large  cells  themselves  are  the 
prototypes  of  the  cellular  elements  later 
found  in  the  dentate  nucleus. 


This  simple  form  of  cerebellum  corre- 
sponds with  the  sluggish  motor  habits  of 
the  cyclostomes,  animals  which  move 
along  near  the  bottom  of  the  sea  or  in 
streams. 

In  selachians  (the  sharks  and  rays)  the 
cerebellum  shows  a  marked  advance  in 
development ;  it  consists  of  a  large  arch  in 
the  reduplicated  roof-plate  of  the  meten- 
cephalon, having  many  evaginations  into 
which  recesses  from  the  cavity  of  the  fourth 
ventricle  extend.  Its  greater  volume  as 
compared  with  the  cyclostomes  is  conse- 
quent upon  the  greatly  increased  size  and 
complexity  of  its  somatic  sensory  portion. 
Histologically,  the  organ  shows  much  fur- 
ther specialization  than  in  the  cyclostomes. 
There  are  many  more  granular  cells  which 
form  a  dense,  compact  granular  layer  whose 
axones  project  into  a  more  superficial  zone 
forming  the  molecular  layer.  The  larger 
cellular  elements  have  many  of  the  his- 
tological characters  of  the  typical  Purkinje 
cells  and  are  arranged  as  a  single  row  on 
the  border  between  the  molecular  and  gran- 
ular layers.  The  cerebellum  receives  root 
fibers  from  the  somatic  sensory  nerves  and 
is  in  connection  with  secondary  tracts  from 
somatic  sensory  centers. 

These  connections  indicate  that  the 
organ  acts  both  as  a  primary  receiving 
center  of  somatic  sensory  impulses  from  the 
muscles,  skin,  ear  and  eye,  and  is  an  area 
for  the  correlation  of  imptilses  necessary 
to  somatic  sensibihty.  In  the  more  lateral 
portions  of  the  cerebellar  evaginations  are 
situated  secondary  splanchnic  sensory  nu- 
clei related  to  the  gustatory  sense.  Axones 
from  these  nuclei  pass  inward  to  form  a 
decussation  in  the  anterior  medullary 
velum  in  close  relation  with  the  decussa- 
tion of  the  trochlear  nerves.  This  is  the 
decussatio  veli. 

The  selachians  are  free-swimming  fish 
possessed  of  great  speed  and  power  of 
movement.  Their  motor  activities  carry 
them  to  great  depths  in  the  water  and 
enable  them  to  swim  at  all  levels  for  long 
distances. 

In  teleosts  and  ganoids  the  cerebellum  is 
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not  essentially  different  from  that  of 
selachians.  The  somatic  sensory  portion 
in  itself  is  not  so  large,  but  it  has 
a  richer  connection  with  other  cen- 
ters and  thus  becomes  more  important 
in  the  correlation  of  sensory  impulses 
received  from  the  muscles,  skin,  ear  and 
eye.  The  splanchnic  sensory  nuclei  are 
much  larger  than  in  the  selachians,  due 
to  the  greater  development  of  the  gustatory 
organs  in  the  bony  fish  and  ganoids.  The 
central  arch  of  the  cerebellum  is  larger 
than  the  lateral  evaginations  and  is  thrown 
into  many  folds. 

In  their  motor  activities,  the  bony  fish 
and  ganoids  are  similar  to  the  selachians. 

In  amphibia,  due  to  the  generally  slug- 
gish habits  of  these  animals,  the  cere- 
bellum is  small,  and  next  to  the  cyclo- 
stomes,  the  most  simple  of  all  vertebrates. 
Its  reduction  in  size  as  compared  to  sela- 
chians and  the  bony  fish  is  due  to  the  small 
nimiber  of  special  cutaneous  and  gustatory 
organs.  The  lateral  evaginations  which 
contain  the  somatic  sensory  elements  form 
a  simple  arch  over  the  ventricle  but  present 
no  reduplication.  The  granular,  molecular 
and  Purkinje  layers,  however,  are  well 
marked.  The  more  active  amphibia,  such 
as  the  frog,  have  much  larger  lateral  lobes, 
due  to  an  increase  in  thesecondary  tracts 
connected  with  muscular,  cutaneous,  vesti- 
bular and  optic  receptors.  The  cerebellum 
in  such  forms  is  more  highly  organized  as 
a  correlating  mechanism. 

In  reptiles,  with  the  exception  of  the 
crocodile,  alligator  and  tiutle,  the  cere- 
bellum is  small.  In  these  more  active 
forms  it  is  of  large  size. 

In  birds,  an  important  advance  is  wit- 
nessed in  the  enormous  development  of  the 
central  arch  or  keystone  of  the  cerebellum, 
which  becomes  much  convoluted  to  form 
the  vermis  cerebelli.  This  part  of  the  cere- 
bellum does  not,  properly  speaking,  appear 
in  the  lower  classes  of  the  vertebrate  series. 
The  lateral  cerebellar  evaginations  are 
present  in  much  reduced  form  as  the 
flocculus  and  paraflocculus.  Evidence  is 
wanting  at  present  to  warrant  a  complete 


statement  regarding  the  evolution  of  the 
cerebellum  in  the  higher  vertebrates,  al- 
though the  conspicuous  development  of 
the  vermis  in  birds  seems  to  be  indis- 
putably connected  with  the  necessities  of 
flying.  The  cerebellum  in  ratite  birds,  such 
as  the  ostrich  and  cassowary,  has  a  smaller 
vermis  than  in  the  bird  of  passage  or  in 
those  birds  whose  locomotion  depends 
mainly  upon  the  wings. 

In  mammals,  all  of  the  elements  neces-' 
sary  to  cerebellar  development  in  the 
lower  vertebrates  are  present,  including 
the  central  arch  and  the  two  lateral  evagi- 
nations. The  central  arch  becomes  some- 
what more  complex  even  than  in  birds,  but 
it  is  the  expansion  of  the  lateral  evagina- 
tions in  forming  the  hemispheral  lobes 
that  differentiates  the  mammalian  cere- 
bellvun  from  all  others.  The  hemispheres  of 
the  cerebellum  are  the  last  parts  phylo- 
geneticaUy  to  make  their  appearance, 
although  it  is  incorrect  to  maintain  that 
the  vermis  appears  before  the  lateral  lobes. 
The  earUest  portions  of  the  cerebellum  are 
the  two  lateral  evaginations  which  become 
connected  across  the  ventricle  by  the 
central  arch.  The  primitive  derivatives  of 
the  lateral  evaginations  are  the  flocculus 
and  paraflocculus.  Subsequently  a  more 
cephaUc  area  of  the  lateral  evaginations 
gives  rise  to  the  hemispheres.  The  essential 
changes  upon  which  depends  the  formation 
of  the  mammalian  cerebellum  are: 

1.  The  increase  in  size  and  complexity 

of  the  central  arch  in  forming  the 
vermis. 

2.  The  development  of  the  lateral  evagi- 

nations cephalad  of  the  flocculus 
and  paraflocculus  to  form  the  cer- 
ebellar hemispheres. 

3.  The  persistence  of  the  flocculus  and 

paraflocculus  in  rudimentary  con- 
ditions, these  structures  in  the 
more  primitive  forms  being  the 
chief  representatives  of  the  lateral 
evaginations. 

4.  The  submergence  of  portions  of  the 

lateral   evaginations   to   form   the 
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dentate  nucleus  and  other  medul- 
lary nuclei  in  the  cerebellum. 

The  vermis,  hemispheres,  rudimentary 
flocculus  and  paraflocculus  are  the  essential 
features  of  the  mammalian  cerebellum. 
These  anatomical  divisions  of  the  organ 
vary  in  their  development  in  different 
orders  of  mammals,  according  to  the  needs 
of  the  animal. 

The  cerebellum  in  the  lowest  mammals, 
the  monotr ernes,  has  a  large  vermis  but 
small  and  simple  hemispheres.  Among  mar- 
supials, those  forms  requiring  much  syn- 
ergic control,  such  as  the  kangaroo,  have 
large  hemispheres  and  vermis,  while  the 
opossum,  whose  motor  activities  are  lim- 
ited, has  a  simple  cerebellum. 

The  cerebellum  is  relatively  simple  in 
rodents,  whose  locomotion  carries  them 
near  the  ground  and  whose  general  motor 
capacity  is  not  extensive.  In  contrast  to 
the  rodent,  the  carnivores,  in  response  to 
their  needs  of  locomotion  which  carries 
the  body  at  a  distance  from  the  ground, 
have  a  more  complex  cerebellum.  The 
great  power  of  these  animals,  either  in 
springing  or  climbing,  makes  still  further 
demands  upon  the  coordinating  organ. 

"  The  ungulates  have  an  especially  well 
developed  cerebellum,  particularly  those 
whose  extremities  are  long,  such  as  the 
camel  and  giraffe.  In  the  proboscidia,  the 
cerebellum  attains  an  exceptional  size. 
This  is  the  case  in  elephants,  whose  great 
body  weight,  being  sustained  and  carried 
at  some  distance  from  the  ground,  requires 
an  extensive  coordinative  control  to  main- 
tain equilibrium. 

Certain  of  the  aquatic  carnivores,  for 
example  the  seals,  have  a  large  and  highly 
developed  cerebellum  by  means  of  which 
they  are  enabled  to  execute  the  complex 
acts  necessary  to  swimming  and  the  per- 
formance of  the  swift  correlated  move- 
ments of  the  head  and  trunk  by  which 
they  defend  themselves  and  procure  their 
food. 

But  by  far  the  most  highly  developed 
cerebellum  is  seen  in  the  primates.  The 
anthropoid  apes,  representing  as  they  do 


the  transition  from  the  quadruped  to  the 
biped,  possess  a  complex  cerebellum  which, 
in  the  main,  is  the  morphological  response 
to  the  needs  of  coordination  in  arborial 
life,  but  which  also  foreshadows  the  incep- 
tion of  the  process  that  has  freed  the  upper 
extremities  from  responsibility  in  locomo- 
tion. This  process  has  resulted  in  the  estab- 
lishment of  a  motor  organ  which  even- 
tually comes  to  have  the  widest  range  of 
motor  activity,  the  human  hand  and  arm. 
The  relative  size  and  complexity  of  the 
cerebellum  among  the  different  forms  of 
primates  is  of  interest.  Those  Uving  a 
strictly  arboreal  life  show  a  pronounced 
development  in  the  vermis  and  the  su- 
perior siurfaces  of  the  hemispheres.  Those 
forms  in  which  the  biped  tendency  has 
made  fiuther  advance  with  the  gradual 
freeing  of  the  upper  extremities  from 
direct  participation  in  locomotion,  such  as 
the  gorilla,  chimpanzee  and  orang-outang, 
have  a  greater  degree  of  development  in 
the  inferior  surfaces  of  the  hemispheres. 
This  morphological  fact  is  of  much  signifi- 
cance since  it  is  in  fuU  accord  with  the 
now  generally  accepted  conceptions  of 
cerebellar  localization.  Considering  the 
requirements  of  such  a  mobile  organ  as  the 
human  hand  and  arm  and  the  demands  of 
synergic  control  in  the  performance  of 
biped  locomotion,  it  is  not  surprising  to 
find  the  most  highly  developed  cerebellum 


Generalized  Pattern  of  the  Cerebellum,  in 
Mammals:  Descriptions  of  the  cerebellum 
have  caused  much  confusion  because  they 
have  been  based  upon  the  conditions  of  the 
most  complex  of  all  forms,  man.  EUiot 
Smith'"  and  Bolk*  have  demonstrated  that 
such  divisions  as  have  been  employed  for 
the  human  cerebellum  will  not  meet  the 
requirements  in  the  different  orders  of 
mammals.  A  simplified  scheme  for  the 
divisions  of  this  organ  has  been  devised 
by  Elliot  Smith  and  supplemented  in  a 
later  work  by  Bolk.  Smith's  studies  were 
based  upon  the  cerebellum  in  the  edentata; 
those  of  Bolk  were  made  upon  the  cere- 
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bellum  of  lemur  albifrons.  Both  investi- 
gators recognize  an  anterior  and  a  pos- 
terior cerebellar  lobe  separated  from  each 
other  by  a  large  fissure  which  appears  early 
in  development,  the  fissura  prima.  The 
posterior  lobe  is  further  subdivided  by  a 
second  fissure  appearing  later  in  develop- 
ment, the  fissura  secunda.  As  growth  pro- 
ceeds, the  anterior  lobe  becomes  sub- 
divided by  other  secondary  fissures,  i.  e., 
(i)  the  fissura  preculminata  and  (2)  the 
fissura  lingualis. 

These  fissures  determine  three  sub- 
divisions in  the  anterior  lobe,  the  most 
cephalic  of  which  is  the  lingula,  the  middle, 
the  pars  preculminata,  and  the  most 
caudal,  the  pars  culminis.  The  posterior 
lobe  shows  much  more  subdivision.  In  it 
are  recognized  a  median  portion,  cor- 
responding in  position  to  the  vermis, 
which  is  divided  into  four  parts  by  three 
parallel  fissures,  (i)  the  fissura  supra- 
pyramidalis ,  (2)  the  fissura  secunda  and 
(3)  the  fissura  postnodularis.  These  fissures 
divide  the  median  portion  into  the  pars 
suprapyramidalis,  the  pyramid,  the  uvula 
and  the  nodula,  all  being  more  or  less  dis- 
tinct divisions  of  the  vermis.  The  lateral 
expansion  connected  with  this  portion  of 
the  vermis  is  divisible  into  two  parts,  the 
pars  lateralis  and  the  pars  flocculi.  The 
pars  lateralis  is  the  lateral  expansion  of  all 
of  that  part  of  the  vermis  cephalad  of  the 
fissura  secunda,  -while  the  pars  flocciili  is 
the  lateral  expansion  of  the  nodule  and 
uvula.  The  pars  lateralis  is  subdivided  into 
certain  smaller  areas  by  the  appearance 
of  three  radiating  fissures  which  converge 
upon  the  vermis.  These  fissures  are  the 
fissura  postlunata,  the  fissura  postpteroidea 
and  the  fissura  parapyramidalis .  (Fig.  i.) 

The  area  cephalad  of  the  fissura  post- 
lunata is  the  area  lunata.  Caudal  to  this 
in  regular  succession  are  the  area  pteroidea, 
the  area  postpteroidea  and  the  area  para- 
pyramidalis. 

The  pars  fiocculi  is  divided  by  a  fissure 
which  extends  inward  from  the  lateral 
extremity  about  one-third  of  the  distance 
toward    the    nodule;    this    is    the    fissura 


floccula,  which  separates  the  paraflocculus 
from  the  flocculus.  The  fissiu-a  parafioccula 
intervenes  between  the  pars  laterahs  and 
pars  floccuh. 


Pig.  I.  SCHEMATIZATION  OF  THE  FUNDAMENTAL  AR- 
RANGEMENT OF  THE  Parts  of  the  Mammalian 
Cerebellum  Spread  out  in  One  Plane,  Ac- 
cording to  Elliot  Smith  as  a  Result  of  his 
Original  Work  on  the  Cerebellum  of  the 
Edentata. 


This  pattern,  according  to  EUiot  Smith, 
may  be  applied  to  the  analysis  of  the  cere- 
bellum of  all  vertebrates  with  the  possible 
exception  of  monotremes. 

Bolk,  as  the  result  of  a  study  of  the  cere- 
bellum in  a  large  comparative  series,  still 
further  advanced  the  ideas  put  forward  by 
Elliot  Smith.  He  concluded  that  the  sev- 
eral parts  recognizable  in  the  mammalian 
cerebellum  have  definite  functional  signifi- 
cance and  represent  areas  of  central  con- 
trol over  definite  motor  performances  in  the 
body.  According  to  Bolk,  the  cerebellum  is 
divided  into  an  anterior  and  posterior  lobe 
by  the  sulcus  primarius  which  corresponds 
to  the  fissura  prima  of  Smith.  (Fig.  2.) 
The  anterior  lobe  is  divided  by  a  series  of 
three  fissiires  into  four  lobules  which  Bolk 
numbers  i,  2,  3,  and  4.  A  small  and  shallow 
fissure  parallel  to  the  sulcus  primarius 
delimits  the  lobulus  simplex  which  extends 
from  the  vermis  out  upon  the  lateral  ex- 
pansion of  the  hemispheres.  The  major 
portion  of  the  posterior  lobe,  however, 
that  which  lies  caudal  to  the  lobulus  sim- 
plex, is  divided  into  a  median  lobule  and 
two  lateral  lobules.  The  median  lobule 
constitutes  the  vermis  and  is  separated 
from  the  lateral  lobules  by  the  two  sulci 
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paramediani,  one  of  which  Ues  on  either 
side  of  the  vermis.  The  vermis  itself  is 
divided  into  four  lobules,  respectively  indi- 
cated as  C-2  and  C-i,  B  and  A.  The  fissura 
secunda  passes  between  C-i  and  B.  The 
lateral  lobules  are  divided  into  two  main 


Fig.  2.  SCHEMATIZATION  OF  THE  FUNDAMENTAL  AR- 
RANGEMENT OF  THE  Parts  of  the  Mammalian 
Cerebellum  Spread  out  in  One  Plane,  Ac- 
cording TO  BoLK,  who  Selected  for  his  Type 
the  Cerebellum  of  Lemur  Albifrons. 


portions,  the  lobulus  ansiformis  and  the 
formatio  vermicularis .  These  are  separated 
by  a  deep  incisure,  the  largest  fissure  in 
the  cerebellum,  the  fissura  parafloccula. 
The  lobulus  ansiformis  is  divided  by  a 
transverse  fissure,  the  sulcus  intercruralis, 
into  Crus  I  and  Crus  II.  Where  the  lobulus 
ansiformis  and  the  formatio  vermicularis 
come  into  relation  with  the  posterior 
median  lobule,  there  is  a  portion  of  the 
cerebellum  which  Bolk  defines  as  the 
lobulus  paramedianus .  He  explains  the 
striking  variations  of  the  cerebellum  on 
the  grounds  that  form  is  dependent  upon 
function  and  there  must,  therefore,  be 
some  direct  functional  relationship  between 
these  variations  in  the  cerebellum  and  the 
control  of  the  muscular  system  whose  tonic, 
sthenic  and  static  activities  are  dependent 
upon  this  organ.  He  concluded  that  all  of 
the  muscles  of  the  body  may  be  divided 
into  two  groups :  those  which  act  bilaterally 
together  such  as  the  trunk  muscles,  and 
those  which,  although  bilaterally  present, 
have  a  certain  independence  in  their 
activity  like  the  muscles  of  the  arms  and 
legs.  The  muscle  groups  which  show  this 
independence  of  action  are  unilaterally 
synergic,  while  those  which  depend  upon  a 


simultaneous  coordination  are  bilaterally 
synergic.  To  the  latter  group  belong  the 
muscles  which  produce  movements  of  the 
head,  of  the  eyes,  of  the  mouth  and  jaws,  of 
the  tongue,  pharynx  and  larynx,  and  of  the 
trunk,  in  addition  to  certain  movements 
of  the  upper  and  lower  extremities  which 
require  bilateral  innervation  and  act  to- 
gether as  in  locomotion.  Upon  this  hypoth- 
esis, Bolk  based  his  locaUzation  in  the 
cerebellum  of  control  for  the  two  major 
groups  of  muscles.  The  cerebellar  cortex 
is  composed  in  mammals  of  a  number  of 
coordinating  centers,  some  of  which  are 
paired  for  bilateral  synergic  control, 
while  some  are  unpaired  for  unilateral 
synergic  control.  (Fig.  3.) 

The  lobulus  anterior  cerebelli  contains 
the  coordinating  centers  for  the  muscles 
which  are  active  in  movements  of  the  head. 
The  most  anterior  lobule  is  for  the  eyes;  the 
second  lobule,  for  the  tongue;  the  third, 
for  the  muscles  of  mastication,  and  the 
fotirth,  for  the  muscles  of  expression  and 
of  the  larynx  and  pharynx.  The  lobulus 
simplex  contains  the  paired  synergic 
centers  for  the  muscles  of  the  neck.  In  the 
upper  portion  of  the  lobulus  medianus 
posterior  are  the  paired  centers  for 
movements  of  the  right  and  left  extremi- 
ties. The  lobuli  ansiformes  and  para- 
mediani contain  unpaired  centers  for  the 
extremities,  the  arrangement  of  the  centers 
in  each  case  being  ipsilateral,  Crus  I 
corresponding  to  the  arm  of  the  same  side 
and  Crus  II  to  the  leg  of  the  same  side. 
The  remainder  of  the  cerebellum  contains 
coordinating  centers  for  the  trunk  and 
the  tail  region,  the  formatio  vermicularis 
particularly  having  control  of  the  tail. 

This  locaHzation  in  the  cerebelltmi  by 
Bolk  on  the  grounds  of  comparative 
anatomy  was  subsequently  confirmed  by 
Andre-Thomas  and  Durupt^  and  by  Van 
Rynberk^'  through  many  experiments  upon 
animals. 

Uniformity  of  the  Internal  Structure  of 
the  Cerebellum:  Throughout  the  verte- 
brate  series,    the   cerebellum   presents    a 
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■striking  uniformity  in  its  internal  struc- 
ture and  is  so  different  from  other  parts 
of  the  central  nervous  system  that  it  sug- 
gests in  its  general  characters  a  definite 
speciaUzation  of  function  which  has  been 
present  almost  from  the  first  in  vertebrates. 


Fig.  3.  SCHEMATIZATION  OF  THE  PaRTS  OF  THE  MAM- 
MALIAN Cerebellum  Spread  out  in  One  Plane. 
(After  Bolk  by  Van  Rynberk.) 

This  uniformity  in  the  internal  structure 
appears  in  the  arrangement  of  the  nerve 
cells  and  the  fibers  participating  in  the  for- 
mation of  the  cerebellum.  The  innermost 
layer  of  nerve  cells  consists  of  medium 
sized  elements  which  are  placed  closely 
together  and  give  the  area  a  granular 
appearance.  This  is  the  granular  layer. 
The  dendrites  of  the  cells  of  this  layer 
extend  toward  the  stuiace  and  spread  out 
to  form  a  second  layer  of  about  the  same 
depth  consisting  mainly  of  end  branches 
of  axones  among  which  are  scattered  a  few 
nerve  ceUs.  This  is  the  molecular  layer. 
On  the  border  between  the  granular  and 
molecular  layers,  there  develops  a  single 
row  of  very  large  cellular  elements  placed 
in  regular  order  along  this  boundary  fine, 
the  cells  of  Piirkinje.  Rtmning  along  this 
border-line,  in  relation  with  the  cells  of 
Purkinje,  is  a  thin  stratum  of  nerve  fibers, 
while  internal  to  the  granular  layer  is  a 
stratimi  of  fibers  of  somewhat  greater 
thickness.  These  are  known  respectively  as 
the  internal  and  external  medullary  strata. 
On  the  outer  surface  of  the  molecular  layer 
is  a  thin  stratum  of  nerve  fibers  called  the 
marginal  zone  or  zonal  layer. 


In  summary,  the  ground  plan  of  the 
internal  structure  of  the  cerebellum  pre- 
sents : 

1 .  The  outermost  zonal  layer,  made  up  of 

the  end  branches  of  axones  from 
cells  in  the  granular  laj^er. 

2.  The  molecular  layer,  containing  the 

axones  of  the  granular  cells  and 
the  dendrites  of  the  Purkinje  cells, 
among  which  are  scattered  a  few 
nerve  cells. 

3.  The  Purkinje  layer,   consisting  of  a 

single  row  of  large  Purkinje  cells. 

4.  The  external  medullary  stratum. 

5.  The  granular  layer,  consisting  mainly 

of  granule  cells. 

6.  The  internal  medullary  stratum. 
This  type  of  internal  structvu-e  is  seen  in 

aU  vertebrates  with  the  exception  of  the 
cyclostomes  in  which  differentiation,  al- 
though indistinct,  is  far  enough  advanced 
to  foreshadow  the  ultimate  cerebellar 
stratification.  In  the  lower  vertebrates,  a 
recess  or  series  of  recesses  connected  with 
the  fourth  ventricle  extend  into  the  cere- 
bellar evagination.  In  mammals,  the  diver- 
ticula from  the  ventricle  are  not  present 
because  this  space  is  now  occupied  by  a 
branching  mass  of  white  matter  which  con- 
stitutes the  arbor  vitcB. 

In  addition  to  these  histological  elements 
which  are  constant  in  the  vertebrate  series, 
several  other  more  diffuse  masses  of  gray 
matter  appear  in  relation  with  the  medullary 
substance.  One  of  these  bodies  consists  of 
a  bilateral  collection  of  nerve  cells,  the 
nucleus  globosus,  one  situated  upon  either 
side  in  the  vermis  near  its  cephalic 
extremity.  These  two  nuclei  are  well 
developed  in  mammals  and  in  birds. 
They  are  present,  though  less  well  de- 
fined, in  reptiles  and  amphibia.  There 
is  some  evidence  of  their  presence  in  certain 
groups  of  fish.  In  birds  and  reptiles,  there 
is  a  small  collection  of  nerve  cells  lateral 
to  the  nucleus  globosus  constituting  the 
nucleus  lateralis  which  is  probably  identical 
with  a  highly  developed  nucleus  in  mam- 
mals, the  nucleus  dentatus.  In  reptiles,  birds 
and  mammals,  two  distinct  nuclei  appear  in 
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the  roof  of  the  fourth  ventricle  mesial  to  the 
nuclei  globosi.  These  are  the  nuclei  tecti  or 
fastigii,  while  somewhat  ventro-mesial  to  the 
nucleus  dentatus  in  mammals  is  a  large 
collection  of  nerve  cells,  the  nucleus  emboli- 
formis.  Collectively,  these  nuclei  occupying 
positions  in  the  white  matter  are  spoken  of 
as  the  medullary  nuclei  of  the  cerebellum. 
Even  within  the  narrow  limits  of  the 
primates,  these  nuclei  vary  much  in  their 
distinctness  and  prominence.  It  is  only  in 
man,  the  gorilla,  chimpanzee,  orang-outang 
and  the  gibbon,  that  the  nucleus  dentatus 
has  the  typical  convoluted  appearance 
which  resembles  the  inferior  olive  of  the 
medulla,  a  fact  which  has  led  to  the  term, 
oliva  cerebelli.  In  the  lower  apes,  the  con- 
voluted appearance  of  the  cerebellar  olive 
is  entirely  wanting. 

Primitive  Connections  of  the  Cerebellum: 
The  cerebellum  receives  root  fibers  from 
several  somatic  sensory  nerves,  notably 
the  fifth,  which,  in  the  fish,  establish  a 
primary  connection  with  lateral  line  organs 
of  the  supraorbital,  infraorbital  and  hyo- 
mandibular  rows.  In  many  of  the  fish, 
there  is  a  large  vagus  connection  probably 
from  the  lateral  line  organs  of  the  body. 
In  all  of  the  lower  vertebrates,  including 
birds,  the  cerebellum  is  connected  with 
secondary  somatic  sensory  tracts  of  the 
somesthetic,  optic  and  auditory  types,which 
latter  tract  in  all  probability  is  vestibular. 
There  is  a  primary  splanchnic  sensory 
coimection  in  the  cerebellum  serving  the 
gustatory  sense  and  likewise  a  secondary 
pathway  through  the  cerebellum  for  this 
type  of  sensibility.  All  of  the  more  exact 
connections  of  the  cerebellum  among  verte- 
brates are  difficult  to  enumerate  at  the 
present  time.  The  vertebrates,  exclusive 
of  birds  and  mammals,  possess  two  tracts 
which  connect  the  diencephalon  with  the 
cerebellum.  These  are  particularly  well 
developed  in  teleosts  and  selachians,  al- 
though less  well  defined  in  amphibians 
and  reptiles.  They  are  the  tractus  dience- 
phalocerebellares.    In    fish,    amphibia    and 


reptiles,    the    brachium    conjunctum    an- 
terius  contains  three  main  tracts: 

1 .  The  tractus  tegmento-cerebellaris  which 
arises  in  the  ganglion  at  the  caudal  end  of 
the  tegmental  portion  of  the  diencephalon 
and  is  a  crossed  connection  with  its  de- 
cussation in  the  cephalic  extremity  of  the 
midbrain. 

2.  The  tractus  mesencephalo-cerebellaris 
which  is  also  a  crossed  connection  with 
its  decussation  in  the  superior  medullary 
velum  in  close  relation  with  the  decussa- 
tion of  the  trochlear  nerve. 

3.  The  tractus  tecto-cerebellaris  which  is 
likewise  a  crossed  connection  arising  in  the 
tectum  of  the  mesencephalon  with  its 
decussation  in  the  velum,  forming  part  of 
the  decussatio  veli. 

In  all  vertebrates,  the  brachium  pos- 
terius,  known  in  mammals  as  the  inferior 
cerebellar  peduncle,  contains  fibers  from 
the  following  sources: 

1.  Tractus  spina -cerebeUaris,hoth.  a  di- 

rect and  crossed  connection. 

2.  Fibres    arcuatce    anterior es    and    pos- 

teriores. 

3.  Tractus  vestibulo-cerebellaris   and,    in 

selachians  and  teleosts,  a  tractus 
trigemino-vago-cerebellaris. 

In  mammals,  the  posterior  brachium  is 
augmented  by  a  large  contingent  from  the 
inferior  olive  constituting  the  tractus  olivo- 
cerebellaris. 

From  these  connections  it  is  evident 
that  the  cerebellum  even  from  its  earliest 
history  has  borne  an  extensive  relation  to 
all  the  different  types  of  sensibility,  in- 
cluding somesthetic,  optic,  auditory  and 
gustatory  types.  It  is  also  provided  with 
an  ample  association  system  which  permits 
the  organ  to  serve  as  a  center  of  correlation. 
This  sensory  correlation  has  had,  from  the 
inception  of  cerebellar  development,  a 
definite  purpose,  as  shown  by  the  internal 
structture  of  the  cerebellum  which  has 
maintained  a  constant  morphological  char- 
acter. The  function  of  the  organ  must, 
therefore,  have  been  constant  and  its 
correlation   of    sensory   impulses    derived 
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from  so  many  different  sources  must  have 
had  a  common  aim.  All  the  facts  seem  to 
indicate  that  this  correlation  was  in  the 
interest  of  regulating  motion  by  the  addi- 
tion to  motor  performance  of  that  essential 
element  termed  synergic  control. 

The  Connections  of  the  Cerebellum  in 
Mammals:  With  the  exception  of  the  gus- 
tatory connection  which  no  longer  plays  a 
part  in  the  sensory  contributions  entering 
into  cerebellar  correlation,  the  sensory 
tracts  to  the  cerebellum  in  mammals 
indicate  that  the  essential  nature  of  the 
organ  has  remained  unchanged  through 
the  later  stages  of  evolution.  Three 
peduncles  with  certain  accessory  connec- 
tions serve  to  connect  the  mammalian 
cerebellum  with  the  rest  of  the  central 
axis.  These  are  the  superior  cerebellar 
peduncle  corresponding  to  the  brachium 
conjunctivum  anterius,  the  inferior  cere- 
bellar peduncle  or  restiform  body  corre- 
sponding to  the  brachium  posterius,  and  the 
middle  cerebellar  peduncle,  a  mammalian 
acquisition  not  present  in  the  lower  verte- 
brates. According  to  the  observations  of 
Van  Gehuchten^^  the  following  functional 
groups  of  fibers  participate  in  these  cere- 
bellar connections: 

1.  Through   the  inferior  cerebellar  pe- 

duncle which  contains: 

a.  The  dorsal  spino-cerebeUar  tract 

from  the  muscles,  joints  and 
tendons. 

b.  A  secondary  connection  with  the 

columns  of  GoU  and  Burdach 
through  the  anterior  and  pos- 
terior arcuate  fibers  establishing 
direct  and  crossed  connections, 
also  from  the  muscles,  joints  and 
tendons;  possibly  from  the  skin. 

c.  The  oUvo-cerebeUar  tract,  direct 

and  crossed,  connecting  both  in- 
ferior olives  with  the  cerebellum, 
coordinating  the  movements  of 
the  head  with  those  of  the  eyes. 

2.  Through    the    juxtarestiform    body 

which  contains: 


a.  A    Deitero-cerebellar    tract    con- 

necting the  nucleus  of  Deiter 
with  the  nucleus  tecti  of  the 
cerebeUum  for  equilibratory  con- 
trol. 

b.  A  secondary  connection  between 

the  substantia  gelatinosa,  repre- 
senting the  trigeminal  nerve, 
and  the  vermis  of  the  cere- 
bellum. 

3.  Through  the  superior  cerebellar  pe- 

dimcle  which  contains: 
a.  The  dentato-mesencephaUc  and 
the  dentato-diencephaUc  fibers, 
the  former  ending  in  the  red 
nucleus  after  a  complete  decus- 
sation in  the  midbrain,  and  the 
latter  extending  to  nuclei  of  the 
thalamus.  It  is  possible  that 
some  fibers  extend  from  the  red 
nucleus  to  the  dentate  nucleus, 
but  the  superior  cerebellar  pe- 
duncle serves  as  the  chief  path- 
way for  impulses  leaving  the 
cerebellum. 

4.  Through  the   middle   cerebellar   pe- 

duncle which  contains  fibers  serving 
as  a  connection  between  the  frontal, 
occipital,  parietal  and  temporal 
lobes  of  the  cerebral  hemispheres 
and  the  lateral  lobes  of  the  cere- 
beUum. This  establishes  a  com- 
pletely crossed  connection  through 
the  pontile  decussation. 

5.  Through   the   fibers   of   the   ventral 

spino-cerebeUar  tract  which  enter 
the  vermis  of  the  cerebeUum  after 
traversing  the  lateral  aspect  of  the 
superior  cerebeUar  peduncle. 
It  is  evident  that  the  cerebeUar  con- 
nections in  mammals  indicate  the   same 
functional  capacity  as  in  the  lower  verte- 
brates. The  fibers  in  the  inferior  cerebeUar 
pedtmcle  represent  an  extensive  connection 
between   the   muscles,    bones   and   joints 
and,    perhaps    to    some    degree,    the    cu- 
taneous surfaces  of  the  body.  The  juxta- 
restiform body  is  indicative  of  a  cormec- 
tion    between    the    semicircular    canals, 
utricle  and  saccule  of  the  internal  ear  on 
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the  one  hand  and  the  cerebellum  on  the 
other,  still  retaining  the  ancient  relation 
which,  in  many  of  the  lower  vertebrates, 
is  much  more  extensive  because  it  includes 
the  organs  of  the  lateral  lines.  The  con- 
nections through  the  middle  cerebellar 
pedtmcle  provide  opportunity  for  more 
efficient  sensory  associations  than  in  the 
primitive  forms,  since  they  mediate  sensory 
activities  arising  in  the  occipital,  temporal, 
parietal  and  frontal  lobes  of  the  cerebral 
hemispheres  and  serve  respectively  for 
the  ultimate  elaboration  of  visual,  audi- 
tory, somesthetic  and  kinesthetic  im- 
pressions. 

The  superior  cerebellar  peduncles  repre- 
sent amplified  pathways  by  means  of  which 
fibers  leave  the  cerebellum  for  the  spinal 
cord  and  brain-stem.  This  is  a  more  ample 
connection,  because  the  correlation  which 
occurs  in  the  cerebellum  of  mammals, 
being  more  extensive  and  complex,  needs 
a  larger  pathway  for  distribution. 

The  Evolutionary  Significance  of  the 
Cerebellum:  From  the  early  stages  of  verte- 
brate history,  the  cerebelltun  has  served 
as  an  organ  of  association  for  sensory  im- 
pulses which  are  here  correlated  and  dis- 
tributed in  order  to  maintain  the  muscles 
of  the  body  in  a  state  of  coordination. 
The  advantages  accruing  to  this  process 
from  the  combination  of  vestibular,  audi- 
tory, somesthetic  and  optic  impressions 
cannot  be  called  in  question. 

The  most  primitive  vertebrate  motion 
depends  upon  the  harmonious  innervation 
of  the  axial  musculature,whose  action  must 
be  coordinated  from  body-segment  to 
body-segment  and  synchronized  upon  the 
two  sides  of  the  body.  Such  animals  as 
depend  upon  swimming  movements  for 
their  locomotion  and  in  which  swimming 
movements  represent  the  maximum  motor 
achievement,  require  a  bilateral  synergic 
control.  The  mechanism  best  calculated  to 
supply  this  control  would  consist  of 
paired  interdependent  collections  of  co- 
ordinating cells.  Such  an  organ  is  the  cere- 
belltma  in  all  of  the  fish.  In  some  lower 


vertebrates  the  necessity  for  this  bilateral 
synergic  control  is  much  less  in  demand 
than  in  others,  as  for  example  the  cyclo- 
stomes,  which  are  animals  solely  dependent 
upon  a  vermicular  movement  for  all  their 
motor  activity.  A  similar  vermicular  move- 
ment is  sufficient  in  the  reptiles  to  carry 
them  over  the  surface  of  the  ground.  This 
is  also  true  of  the  more  sluggish  of  the 
amphibia  whose  movements  are  of  a 
vermicular  character.  Even  the  more  active 
amphibians  such  as  the  frog  are  funda- 
mentally dependent  upon  vermicular 
movement.  In  their  larval  state,  loco- 
motion resembles  that  of  other  swimming 
animals.  Their  extremities  when  acquired 
have  no  great  independence  one  from  the 
other,  but  are  regulated  in  such  a  way  as 
to  cooperate  almost  as  a  single  organ.  In 
fact  while  certain  of  the  amphibia  do 
possess  extremities,  these  appendages  are 
bilaterally  synergic  in  their  action.  In  the 
same  manner  the  movement  of  the  birds, 
both  those  depending  upon  the  wing  and 
the  running  bird,  require  bilateral  synergic 
control.  This  is  especially  true  in  flight 
where  the  innervation  of  the  wings  must  be 
subjected  to  the  most  exact  sort  of  bi- 
lateral control.  In  the  mammal  a  new 
phase  of  motion  is  developed  with  the 
appearance  of  extremities,  each  of  which 
has  actual  independence  of  action.  An 
increasing  degree  of  such  independence 
determined  the  semibiped  condition,  then 
the  biped,  and  finally  released  the  upper 
extremities  from  responsibility  in  loco- 
motion. But  even  before  this  independence 
of  the  arms  was  achieved  in  the  biped, 
many  of  the  quadrupeds  gained  the  ability 
to  control  one  foreleg  independently  of  the 
other  and  had  a  similar  independence  in 
the  hind  extremities.  It  was  largely  in  con- 
sequence of  these  unilaterally  synergic 
activities  that  the  hemispheres  of  the  cere- 
bellum made  their  appearance.  This  fact 
becomes  significant  in  the  light  of  Bolk's 
investigations  which  go  to  show  that  in 
aU  mammals  the  lobulus  ansiformis  in  its 
two  divisions,  the  anterior  and  posterior 
crura,   is  present,   and  furthermore,   that 
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these  parts  become  increasingly  more  com- 
plex with  the  increased  complexity  in  the 
independent  movements  of  each  limb. 

In  summarizing  the  evolutional  signifi- 
cance of  the  cerebellum,  it  may  be  con- 
cluded : 

1.  That  the  cerebellum  has  been  added 
to  the  neuraxis  as  a  suprasegmental  struc- 
ture in  the  interest  of  coordination. 

2.  That  in  its  primitive  form  it  corre- 
lates sensory  impulses  received  from  all 
of  the  chief  receptors  of  the  body  and 
utilizes  the  impulses  thus  associated  most 
advantageously  to  accomplish  the  piurposes 
of  coordination. 

3.  That  in  the  lower  vertebrates  this 
coordination  requires  the  harmonious 
action  of  the  axial  musculature  and  de- 
pends upon  the  bilaterally  synergic  control 
of  the  central  arched  portion  of  the  cere- 
bellum, corresponding  in  position  to  the 
vermis,  although  certain  lateral  structures 
such  as  the  paraflocculus  and  flocculus 
were  added  for  the  more  or  less  inde- 
pendent movements  of  the  tail. 

4.  That  when  the  upper  and  lower 
extremities  made  their  appearance  and 
became    capable    of    independent    move- 


ment, they  needed  something  more  than 
bilaterally  synergic  control.  Out  of  this 
necessity  grew  the  expansive  lateral  por- 
tions of  the  cerebelltmi,  the  cerebellar 
hemispheres,  which  provide  unilateral 
synergic  control  for  the  arms  and  legs, 
exercising  regulation  over  such  independent 
and  individual  movements  as  these  ex- 
tremities have  the  capacity  to  develop. 

5.  That,  as  a  natural  consequence,  the 
greater  the  range  of  independent  move- 
ment in  the  extremities,  the  greater  has 
become  the  cerebellar  area  required  for 
their  control. 

6.  That  the  greatest  range  of  indepen- 
dent movement  is  seen  in  the  skilled 
performances  which  are  the  special  attri- 
butes of  man,  who,  as  a  result,  has 
the  most  highly  developed  cerebellar  hemi- 
spheres. 

7.  That  the  central  or  vermal  portion 
of  the  cerebellum  stiU  retains  its  primitive 
control  not  only  of  the  bilaterally  synergic 
movements  of  the  eyes,  face,  tongue,  jaws, 
larynx,  neck  and  trunk,  but  also  maintains 
a  similar  relation  to  movements  of  the 
extremities  which  require  bilaterally  syn- 
ergic control. 


PART  II. 


The  Functions  of  the  Cerebellum 


Experimental  Evidence:  Cerebellar  func- 
tions have  been  matters  of  discussion  for 
many  years.  Numerous  investigators  have 
devoted  their  attention  to  this  problem 
and  the  most  important  of  their  opinions 
concerning  it  are  essential  to  an  adequate 
conception  of  the  organ.  In  the  main, 
there  is  a  surprising  unanimity  in  these 
opinions  which,  although  varying  much  in 
detail,  have  a  common  key-note  with 
regard  to  the  functions  of  the  cerebellum. 

The  earliest  authoritative  investigations 
are  usually  attributed  to  Flotu-ens,^^  who 
reported  his  notable  experimental  work  on 
birds  and  mammals  in  1842.  His  observa- 
tions led  him  to  beheve  that  the  regulation 
of  locomotor  acts  in  walking,  running, 
leaping  and  flying  depends  upon  the  cere- 
bellum. Cuvier'  formtilated  this  con- 
ception in  the  statement  that  "the  in- 
tegrity of  the  cerebellum  is  necessary  to 
the  proper  regulation  of  locomotor  move- 
ments." 

Magendie,^'  who  repeated  the  original 
experiments  of  Pourfur  de  Petit^^  by  cut- 
ting the  cerebellar  peduncles,  concluded 
that  the  cerebellum  is  primarily  the  organ 
for  equilibrium  rather  than  for  the  co- 
ordination of  locomotion,  while  Lussana^" 
maintained  that  it  is  the  center  for  mus- 
cular sense. 

The  conclusions  of  Flourens  and 
Magendie  found  support  in  many  subse- 
quent investigations,  especially  by  Serres," 
Hertwig,'"  FoviUe'*   and  Desmoullin.^" 

Vulpian^'^  and  PhiLippeaux  ^^  observed 
that  destruction  of  the  cerebellar  connec- 
tions in  the  fish  produced  disturbances 
similar  to  those  described  by  Flourens  in 
birds,  and  Goltz''*  found  that  injuries  to 
the  cerebeUum  in  frogs  led  to  inexact  motor 
control. 

Weir  Mitchell^^  in  his  studies  upon  birds 
contributed  a  new  observation  to  the 
record  of  experimental  work  upon  the  cere- 
beUum. He  noted  that  fatigue  was  a  con- 


stant phenomenon  following  experimental 
operations  and  concluded  that  the  cere- 
bellum was,  among  other  things,  the  source 
of  energy  and  muscular  strength. 

Ferrier^'^  considered  the  cerebelltim  an 
organ  having  to  do  with  the  maintenance 
of  equilibrium,  and  this  also  was  Stefani's'^ 
interpretation.  Nothnagel-*  recognized  cer- 
tain differences  in  ftmction  between  the 
vermis  and  hemispheres,  since  it  was 
destruction  of  the  former  only  that  led  to 
motor  disturbances.  The  hemispheres  were 
not  concerned  in  the  control  of  locomotion. 

To  Luciani'^  we  are  indebted  for  an 
important  contribution  in  which  he  criti- 
cally reviewed  the  previous  works  upon 
the  cerebellum.  Upon  the  basis  of  his  own 
investigations  on  apes  and  dogs,  he  con- 
structed the  hypothesis  that  the  cere- 
bellum was  an  organ  which  provided  a 
sthenic,  tonic  and  static  control  for  the 
muscles  and  that  defects  in  this  control 
led  to  what  he  termed  asthenia,  atonia 
and  astasia,  the  clinical  manifestation  of 
which  latter  is  ataxia.  These  three  major 
symptoms  are  known  as  the  trind  of  Luciani 
and  have  been  generally  accepted  in  con- 
nection with  cerebellar  disease. 

Andre-Thomas^  demonstrated  the  im- 
portant fact  that  in  experimental  animals 
the  symptoms  were  not  aU  of  the  same 
character  but  depended  much  upon  the 
pathological  factors  which  produced  them. 
Thus  he  noticed  symptoms  of  irritation 
due  to  stimulation  by  hemorrhage  or  the 
tratima  of  the  operation  or  perhaps  to 
compression  of  a  blood  clot  consequent 
upon  the  operative  procedure.  The  second 
type  of  symptoms  due  to  cerebellar  ex- 
perimental work  was  caused  by  destruction 
that  gave  rise  to  inhibitory  defects,  while 
the  third  class  included  changes  due  to 
substitution  and  compensation  which  made 
their  appearance  after  the  lapse  of  con- 
siderable time  following  the  operative  dis- 
turbance. 
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Andre-Thomas  gave  much  attention  to 
the  peculiar  symptoms  known  as  forced 
movements  which  appear  in  experiment 
animals  as  a  result  of  partial  destruction 
of  the  cerebellum.  He  caUed  attention  to 
the  direction  which  these  forced  move- 
ments invariably  take,  especially  after 
removal  of  one  hemisphere.  A  dog  operated 
upon  in  this  manner,  after  recovering  from 
the  effects  of  the  anesthetic,  tends  to  roU 
over  and  over,  rotating  about  his  long  axis 
in  a  direction  always  away  from  the  sound 
side  and  toward  the  side  of  the  operation. 
It  was  also  shown  that  animals  upon  which 
the  various  cerebellar  operations  had  been 
performed,  although  they  were  unable  to 
maintain  an  upright  position  in  standing  or 
walking,  if  placed  in  water,  could  swim. 
This  remarkable  and  contradictory  con- 
dition was  explained  by  the  fact  that  the 
body  under  these  circumstances  was  stu"- 
rounded  by  a  medium  more  tangible  than 
the  air  which,  because  of  its  denser  nature, 
augmented  the  afferent  impulses  from  the 
skin  muscles  and  joints,  thus  permitting 
the  animal,  while  in  the  water,  to  com- 
pensate for  much  of  its  loss  in  muscle  and 
cutaneous  sensory  impressions.  Andre- 
Thomas  does  not  wholly  agree  with  Luciani 
as  to  the  asthenia,  astasia  and  atonia 
resvilting  from  cerebellar  lesions,  but  be- 
lieves that  the  organ  has  most  to  do  with 
equilibrium. 

Versilov^*  as  a  result  of  his  experiments, 
concluded  that  the  cerebeUiim  is  an  organ 
of  equilibrium,  that  experimental  defects 
in  equilibrium  depend  upon  asthenia  and 
ataxia,  that  disturbances  apparent  in  the 
tremor  and  pendular  movements  of  the 
head  and  body  are  increased  by  attempts 
at  volitional  control,  that  removal  of  the 
cerebellum  causes  increase  in  the  deep 
reflexes  and  that  the  cerebellar  control  is 
ipsilateral  in  the  hemisphere  and  bilateral 
in  the  vermis. 

Cerebellar  Localization:  The  first  exten- 
sive attempts  at  cerebellar  localization 
were  made  by  Bolk  upon  a  large  series  of 
the  lower  animals.  His  method  of  approach 


to  the  problem,  together  with  his  con- 
clusions, have  already  been  summarized. 
(See  page  294.) 

Experimental  investigations  to  test 
Bolk's  cerebellar  localization  were  made 
by  Van  Rynberk'^  working  in  Luciani's 
laboratory.  Van  Rynberk  explored  the 
cerebellar  cortex  by  means  of  circum- 
scribed extirpations  of  certain  of  the 
lobules.  The  results  of  his  work  confirmed 
Bolk's  hypothesis  and  showed  that  the 
localization  as  outlined  by  that  investi- 
gator was  essentially  correct.  Van  Ryn- 
berk's  conclusions  are  as  follows: 

1.  Total  or  partial  extirpation  of  the 
lobus  simplex  produces  side  to  side  oscil- 
lations of  the  head  due  to  an  asynergia  in 
the  muscles  of  the  neck. 

2.  Complete  extirpation  of  the  crus 
primum  produces  bilateral  disturbances 
in  the  fore  Umbs  which,  in  the  first  stages, 
appear  as  irritative  symptoms  with  the 
assumption  of  characteristic  positions 
likened  by  the  author  to  the  military 
salute.  Later  there  occurred  considerable 
asynergia  in  the  movements  of  the  limbs. 

3.  Extirpation  of  the  crus  secundum 
produces  asynergia  and  asthenia  of  the 
muscles  of  the  hind  legs. 

4.  Extirpation  of  both  crura  of  the 
lobulus  ansiformis  produces  marked  asyn- 
ergia and  asthenia  in  both  fore  and  hind 
legs  on  the  same  side  as  the  lesion. 

5.  Extirpation  of  the  lobulus  para- 
medianus  causes  rotation  about  the  longi- 
tudinal axis  of  the  body  associated  with 
the  tendency  to  fall  toward  the  operated 
side. 

The  symptoms  in  all  cases  gradually 
become  less  marked  and,  liltimately,  al- 
most entirely  disappear  owing,  according 
to  Luciani,  to  organic  compensation. 

The  observations  of  Van  Rynberk  have 
subsequently  been  confirmed  in  all  their 
essential  details  by  many  investigators 
working  upon  dogs,  monkeys  and  other 
animals.  This  is  particularly  true  of  the 
work  of  Rothmann^^,  and  of  Andre-Thomas 
and  Durupt.2  All  of  these  investigators 
point  with  emphasis  to  the  fact  that  de- 
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struction  of  the  cerebellar  cortex  does  not 
give  rise  to  paralysis  but  does  produce  a 
disturbance  in  coordination  of  the  muscles 
of  the  body. 

Their  investigations  have  carried  cere- 
bellar localization  a  step  further  by  showing 
that  within  the  paired  centers  for  the  upper 
and  lower  extremities  there  are  definite 
subsidiary  centers  for  the  direction  of  an- 
tagonistic muscles.  Each  subsidiary  center 
for  the  extremities  is  related  to  a  single 
segment  or  articulation  of  a  limb  and 
controls  the  elaboration  of  the  sthenic, 
tonic  and  static  impulses  distributed  to 
a  definite  muscle  group.  An  almost  uni- 
form observation  as  a  result  of  experi- 
mental work  upon  the  cerebellum  is 
the  gradual  regression  of  the  cerebellar 
symptoms  in  the  course  of  time.  This  has 
been  attributed  either  to  an  organic  com- 
pensation by  the  uninjured  parts  of  the 
cerebellum  itself  or  to  an  actual  functional 
compensation  by  the  volitional  control 
of  the  cerebral  cortex. 

Experimental  Evidence  from  Stimulation 
of  the  Cerebral  Cortex:  The  excitability  of 
the  cerebellar  cortex  to  experimental  stim- 
ulation has  been  the  subject  of  much  dis- 
pute. Versilov  made  extensive  studies 
upon  the  cerebellum  by  means  of  different 
typesof  stimuli,  using  electrical,  mechanical, 
and  thermal  stimuli.  His  conclusions  are 
as  follows : 

1.  All  the  phenomena  which  result  from 
stimulation  of  the  cerebellum  show  that 
its  function  is  related  exclusively  to  the 
motor  sphere. 

2.  The  motor  responses  of  the  muscles 
of  the  neck,  the  trunk  and  the  extremities 
resemble  in  their  general  character  the 
responses  obtained  as  the  result  of  stimu- 
lation of  the  cerebral  cortex,  being  both 
tonic  and  clonic  contractions  of  isolated 
muscle  groups. 

3.  The  relations  of  the  cerebellum  to 
movements  of  the  body,  of  the  nec^k,  of 
the  head  and  of  the  extremities  appear  to 
be  territorial,  so  that  the  right  hemisphere 
of  the  cerebellum  controls  the  right  body 


half  and  the  left  cerebellar  hemisphere  the 
left  body  half.  The  middle  lobe  likewise 
has  a  similar  partition  corresponding  to 
the  right  and  left  halves  of  the  body. 
The  superior  vermis  stands  in  relation  to 
the  upper  extremities,  while  the  inferior 
vermis  controls  the  lower  extremities. 

4.  In  addition  to  its  relation  to  the 
muscles  of  the  extremities  and  the  trunk, 
the  cerebellum  has  some  significance  in  the 
innervation  of  the  cutaneous  muscles. 

5.  The  movements  of  the  eyeball  are 
under  the  control  of  the  cerebellum.  Par- 
ticular areas  of  the  cerebellar  cortex  when 
stimulated  give  rise  to  several  varieties  of 
eye  movements. 

6.  All  of  the  eye  movements  appear  to 
be  synergized. 

7.  Nystagmic  movements  of  the  eyeballs 
form  an  almost  constant  phenomenon 
resulting  from  stimulation  of  the  cerebellar 
cortex.  The  direction  of  this  movement  is 
variable,  yet  four  chief  movements  may  be 
differentiated,  namely,  horizontal,  vertical, 
diagonal  and  rotatory. 

8.  Besides  the  usual  movements  of  the 
eye  as  a  result  of  stimulation  of  the  cere- 
bellar cortex,  there  are  movements  which 
result  in  protrusion  and  retraction  of  the 
eyeballs. 

9.  Stimulation  of  the  cerebellar  cortex 
also  causes  changes  in  the  movements  of 
the  eyelids. 

Prus"  likewise  conducted  experiments 
upon  the  cerebellum  by  means  of  various 
types  of  stimulation;  his  conclusions  are 
summarized  as  follows: 

1.  The  cortex  of  the  cerebellum  is 
excitable  to  electrical  stimuli. 

2.  Excitability  manifests  itself  in  the 
form  of  tonic  and  clonic  contractions  in 
the  muscles  of  the  same  side  of  the  body. 

3.  Excitability  of  the  cerebellar  cortex 
is  much  influenced  by  the  direction  of  the 
electric  current.  The  longitudinal  applica- 
tion of  the  electrodes  in  stimulating  the 
neighborhood  of  the  midline  of  the  vermis 
brings  about  bilateral  contractions. 

4.  Transverse    stimulation    brings    out 
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tonic  contraction  while  longitudinal  stimu- 
lation produces  clonic  contraction. 

5.  In  the  vermis,  there  are  motor  centers 
for  the  muscles  of  the  body,  of  the  eye  and 
of  the  neck.  In  the  anterior  portion  of  the 
cerebellar  hemispheres  are  centers  for  the 
fore  limbs,  and  in  the  posterior  portion 
centers  for  the  hind  limbs. 

6.  The  dependence  of  the  stimulation 
phenomenon  upon  the  direction  of  the 
current  is  due  to  the  arrangement  of  the 
Purkinje  cells,  the  dendrites  of  which 
extend  transversely  to  the  long  axis  of  the 
foHum. 

Bechterew*  as  a  result  of  electrical 
stimulation  of  the  cerebellar  cortex  arrived 
at  the  following  conclusions: 

Stimulation  Confined  to  the  Vermis: 

1.  Stimulation  of  the  left  side  of  the 
pyramis  at  its  cephalic  extremity  produces 
movements  of  the  anterior  extremity  on 
the  corresponding  side. 

2.  Stimulation  of  the  pyramis  near 
the  spinal  cord  resiilts  in  movements  of 
the  posterior  extremity  on  the  corre- 
sponding side. 

3.  Stimulation  of  the  entire  left  half 
of  the  pyramis  occasions  simultaneous 
movements  of  the  anterior  and  posterior 
extremities  on  the  same  side. 

4.  Stimulation  of  the  right  side  of  the 
pyramis  near  its  middle  produces  move- 
ments of  the  right  anterior  extremity. 

5.  Stimulation  of  the  right  side  of  the 
pyramis  near  the  spinal  cord  produces 
movements  of  the  right  posterior  extremity. 

6.  Stimulation  of  the  entire  right  half 
of  the  pyramis  produces  movements  of 
the  anterior  and  posterior  extremities  of 
the  corresponding  side. 

7.  Stimulation  of  the  cephalic  portion 
of  the  pyramis  near  the  midline  produces 
movements  of  both  anterior  extremities. 

8..  Stimulation  of  the  pyramis  in  the 
midline  near  the  spinal  cord  produces 
movements  in  both  legs. 

9.  Stimulation  of  the  entire  pyramis  in 
the  midline  gives  rise  to  simultaneous 
movements  of  the  anterior  and  posterior 
extremities. 


Simultaneous  Stimulation  of  the  Anterior 
Portion  of  the  Clivus  and  the  Posterior 
Portion  of  the  Culmen: 

1.  Stimulation  of  the  left  anterior  por- 
tion of  the  clivus  and  of  the  sulcus  which 
separates  it  from  the  culmen  occasions 
movements  of  the  left  shoulder  girdle  and 
left  anterior  extremity. 

2.  Right-sided  stimulation  of  the  most 
anterior  portion  of  the  clivus  and  the 
fissure  separating  it  from  the  cuknen 
occasions  movements  of  the  right  shoulder 
girdle  and  right  anterior  extremity. 

3.  Stimulation  of  the  median  part  of  the 
anterior  portion  of  the  clivus  and  its  fissiire 
occasions  movements  of  the  entire  shoulder 
girdle  together  with  movements  of  both 
superior  extremities. 

Stimulation  of  One-Half  of  the  Clivus 
and  the   Culmen: 

1.  Stimulation  of  the  indicated  portion 
of  the  left  half  of  the  culmen  and  the  clivus 
brought  out  during  the  passage  of  the 
current  a  deviation  of  the  eyes  and  of  the 
head  toward  the  left.  Increase  of  the  stimu- 
lation caused  a  movement  of  the  eyes  to  the 
right  followed  also  by  a  movement  of  the 
head  in  the  same  direction. 

2.  Stimulation  of  the  indicated  portion 
of  the  right  side  of  the  clivus  and  culmen 
caused  a  deviation  of  the  eyes  and  the  head 
to  the  right ;  after  an  increase  of  the  current 
the  eyes  and  head  were  turned  to  the  left. 

The  evidence  derived  from  stimulation 
of  the  cerebellar  cortex  at  the  hands  of 
several  investigators  seems  to  be  conclusive 
not  only  as  to  its  experimental  excitability 
but  also  with  reference  to  the  presence  of 
localized  functional  areas  within  it. 

Clinical  Experimentation  and  Clinical 
Evidence:  Pathological  conditions  of  the 
cerebellum  have  furnished  useful  data  con- 
cerning the  functions  of  theorgan,  especially 
those  due  to  circumscribed  lesions  such  as 
tumor,  abscess  or  cyst.  Rothmann,  Andr6- 
Thomas  and  Durupt,  Babinski  and  Tour- 
nay*,  have  contributed  by  this  means  to 
the  theory  of  cortical  localization  in  the 
human  cerebellum  which  more  recently  has 
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been  elaborated  by  the  clinico-pathological 
and  experimental  work  on  human  subjects 
by  Robert  Barany.'*  As  the  result  of  a 
large  series  of  observations,  Barany  has 
evolved  certain  clinical  tests  by  means 
of  which  it  is  possible  to  localize  circum- 
scribed cerebellar  lesions  with  a  marked 
degree  of  accuracy.  One  of  the  tests  is 
especially  pertinent  in  clinical  localization. 

Barany' s  Index  or  Pointing  Test:  During 
this  test  the  patient's  eyes  are  bHndfolded. 
With  his  elbow  on  a  firm  support  he  is 
instructed  to  touch  with  his  index  finger 
an  object  held  in  front  of  him.  This  he 
does  repeatedly,  first  in  several  vertical 
planes,  then  in  horizontal  planes.  If  there 
is  a  constant  tendency  toward  deviation 
from  the  plane  of  movement,  its  direction 
is  noted.  By  a  slight  modification  of  the 
procedure,  it  is  possible  to  test  each  of  the 
limb  segments  in  all  positions  of  rotation, 
pronation  and  supination. 

These  tests  are  performed  in  two  ways, 
first,  without  previously  induced  nystag- 
mus either  by  rotation  or  by  the  method 
of  introducing  water  into  the  external  ear ; 
second,  after  inducing  artificial  nystagmus 
by  the  means  mentioned.  The  normal  sub- 
ject presents  the  following  reactions: 

1 .  Without  induced  nystagmus  the  tests 
in  question  are  correctly  performed,  there 
being  no  deviation. 

2.  After  artificially  induced  nystagmus, 
a  deviation  is  noted  in  the  direction  cor- 
responding to  the  slow  movement  of  the 
nystagmus.  This  is  termed  by  Barany  the 
"reaction  deviation." 

If  there  be  a  cerebellar  lesion  present, 
certain  variations  of  the  above  reactions 
will  be  observed : 

First,  when  tested  without  induced 
nystagmus,  a  definite  deviation  will  be 
occasionally  noted.  This  is  what  Barany 
termed  "spontaneous  deviation." 

Second,  after  inducing  artificial  nystag- 
mus, there  is  an  absence  of  the  normal 
deviation  reaction. 

This  test  has  proved  the  most  useful  in 
diagnosis.  The  deviation  which  is  observed 
during  these  tests  serves  to  indicate  the 


side  of  the  cerebellar  lesion.  Barany, 
employing  this  means  of  investigation, 
which  he  supplemented  by  much  clinico- 
pathological  material  and  experimental 
inhibition  of  the  cerebellar  cortex  in 
patients  during  operation  by  rapid  arti- 
ficial cooling,  has  identified  definite  areas 
with  the  special  muscular  actions.  His 
conclusions  are  summarized  as  follows: 

1.  There  exists  an  exact  localization  of 
function  in  the  cortex  of  the  cerebellum. 

2.  The  centers  for  the  extremities  are 
situated  in  circumscribed  areas  of  the 
cortex  of  the  hemispheres. 

3.  These  centers  correspond  to  those 
postulated  by  Bolk  and  experimental 
researches  of  other  authorities. 

4.  The  centers  for  the  right  and  left 
extremities  are  situated  respectively  in 
the  right  and  left  superior  and  inferior 
semilunar  and  digastric  lobules. 

5.  Within  these  centers  the  representa- 
tion of  the  limb  musculature  is  spatially 
determined  by  the  action  of  its  various 
functional  groups  and  by  their  position  in 
the  limbs.  Thus,  within  the  arm  center, 
other  subsidiary  centers  are  recognized 
governing  movements  of  the  limb  in  the 
horizontal  plane,  in  the  sagittal  plane,  in 
rotation,  pronation  and  supination.  In 
each  subsidiary  center  the  more  minute 
arrangement  of  functional  areas  is  in 
accordance  with  the  movable  segments  of 
the  limbs. 

6.  The  sudden  destruction  of  a  center 
in  the  cerebellar  cortex  concerned  in  move- 
ments of  the  limb  in  a  given  direction,  as 
for  example  to  the  right,  results  in  the  pro- 
duction of  spontaneous  deviation  in  the 
inverse  direction,  that  is,  to  the  left.  This 
spontaneous  deviation  disappears  in  time, 
either  through  compensatory  action  of  the 
cerebral  cortex  or  of  the  cerebellum  itself. 

7.  The  principal  centers  of  direction 
which  have  been  determined  are  localized 
as  follows: 

e^.  A  center  for  the  control  of  the  mus- 
culatiire  concerned  in  the  move- 
ments of  the  right  arm  downward  is 
situated  in  the  median  portion  of 
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the  right  inferior  and  superior 
semilunar  lobules. 

X.  A  center  for  the  control  of  the  muscles 
concerned  in  adduction  of  the  right 
arm  is  situated  in  the  lateral  angle 
of  the  hemisphere  in  the  right 
superior  and  inferior  semilunar 
lobules.  (Fig.  4.) 

O.  A  center  for  the  control  of  the  mus- 
culature concerned  in  adduction  of 
the  right  hand  is  situated  in  the 
anterior  part  of  the  right  digastric 
lobule. 

+ .  A  center  for  the  control  of  the  mus- 
culature adducting  the  right  arm 
is  situated  caudad  and  laterad  from 
the  preceding  center  in  the  right 
digastric  lobule. 

+  StUl  more  laterad  and  caudad  on  the 
right  side  is  situated  a  center  for 
the  control  of  the  musculature 
adducting  the  right  thigh.  (Fig.  5.) 


Synergia  mid  Syfiergic  Movemetits:  The 
recognition  of  the  cerebellum  as  an  organ 
essential  to  motor  control  is  the  principal 
feature  in  the  conclusions  of  all  observers. 
Babinski'  expresses  this  consensus  of 
opinion  when  he  says  that  "every  form  of 
active  muscular  exertion  necessitates  the 
simultaneous  cooperation  of  immense 
assemblies  of  synergic  movements  through- 
out the  body  to  secure  steadiness  and 
maintain  general  equilibrium,  and  on  the 
hypothesis  that  the  cerebellum  is  the  center 
of  these  unconscious  adjustments,  we 
would  expect  the  cerebellum  to  be 
developed  in  proportion  to  the  variety  and 
complexity  of  the  motor  activities  of  which 
the  animal  is  capable.  The  facts  of  com- 
parative anatomy  and  development  are 
entirely  in  harmony  with  this  hypothesis." 

The  explanation  of  cerebellar  distiu-b- 
ances  given  in  Luciani's  triad  of  asthenia, 
atonia  and   ataxia,   although   affording   a 


Pig.  4.  SCHEMATIZATION  OF  THE  POSTERIOR  ASPECT  OF 

THE  Human  Cerebellum  Indicating  Certain 
Cerebellar  Localizations  According  to  Bar- 
any. 


The  left  hemisphere  contains  a  similar 
arrangement  of  centers  for  the  extremities. 

The  clinical  evidence  thus  far  adduced 
seems  to  be  in  accord  with  the  theory  of 
cerebellar  localization  originally  formu- 
lated by  Bolk.  Barany's  localizations  in 
the  hiunan  cerebellar  cortex  have  yet  to 
be  confirmed  in  detail  but  the  importance 
of  his  work  cannot  be  overestimated. 


Fig.  5.  Schematization  of  the  Inferolateral  As- 
pect OF  the  Human  Cerebellum  Indicating 
Certain  Cerebellar  Localizations  According 
TO  Barany. 

N.  V,  NERVUS  trigeminus;  N.  VI,  NERVUS  ABDUCENS; 
N.  VII,  NERVUS  FACIALIS;  N.  IX,  NERVUS  GLOSSOPHARYN- 
GEUS;   N.   XII,   NERVUS  HYPOGLOSSUS. 


generalized  conception  of  the  nature  of 
these  defects,  is  scarcely  analytical  enough 
to  meet  the  demands  of  clinical  experience. 
Mills  and  Weisenburg^^  in  consequence 
have  maintained  that  Luciani's  triad  re- 
quires a  new  interpretation.  According  to 
their   view,    synergia   is   the  fundamental 
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function  of  the  cerebellum.  Their  clinical 
studies  convince  them  that  asynergia  is  the 
fundamental  symptom  of  cerebellar  dis- 
ease. Certain  symptomatic  modifications 
of  this  disturbance  appear  as  dysmetria 
(improper  measurement  of  movements), 
adiadochokinesis  (inability  to  perform  suc- 
cession movements)  and  tremor.  Asthenia 
and  atonia  are  secondary  effects  of 
asynergia. 

Definition  of  Synergia:  Synergia,  accord- 
ing to  Mills  and  Weisenburg,  is  the  power 
or  faculty  by  which  movements  more  or 
less  complex  but  functionally  definite,  are 
associated  in  special  acts.  In  a  broad  sense 
it  is  a  motor  association,  this  association 
being  carried  out  in  movements  of  different 
parts  of  the  same  limb  or  in  synchronous 
movements  of  the  limbs,  of  the  limbs  and 
the  head,  or  of  the  trunk,  limbs  and  head 
together. 

The  Cerebellar  Gait — Trunkal  Asynergia: 
Mills  and  Weisenburg,  in  addition  to  their 
clinico-pathological  studies,  employed  the 
cinematograph  to  investigate  cerebellar 
symptomatology.  By  this  means  they  were 
enabled  to  study  the  gait  in  patients  suf- 
fering from  cerebellar  diseases,  the  dis- 
turbances of  which  in  the  majority  of 
cases  were  chiefly  trunkal.  The  trunk  may 
be  carried  either  backward  or  forward, 
forward  and  to  one  side,  or  simply  to  one 
side  alone.  This  inclination  may  be  total 
or  partial.  Every  attempt  on  the  part  of 
the  patient  to  walk  causes  the  trunk  to  lean 
backward,  forward  or  to  one  side.  It  is 
impossible  for  him  to  stand  for  any  length 
of  time  in  the  erect  position.  He  may  be 
able  for  a  short  time  to  stand  or  walk  either 
with  the  trunk  erect  or  leaning  in  some 
direction,  but  he  is  soon  likely  to  lurch  for- 
ward, backward  or  to  one  side.  In  such 
cases,  asynergia  of  the  trunk  is  pre- 
dominant and  forms  the  most  impressive 
part  of  the  disturbance.  The  legs  seem  to 
act  as  props;  the  trunk  leads  and  which- 
ever way  it  goes  the  legs  follow.  If  the 
tnmk  leans  forward  and  to  the  left,  the 
swing  of  the  left  leg  is  shorter  than  that 
of  the  right,  or  if  the  trunk  goes  forward 


and  to  the  right,  the  swing  of  the  right  leg 
is  less  than  that  of  the  left  and  the  legs 
finally  accommodate  themselves  to  the 
movements  of  the  trunk. 

Asynergia  in  the  Pelvic  and  Shoulder 
Girdle  Muscles:  The  observations  of  Mills 
and  Weisenburg  concerning  the  muscles  of 
the  pelvic  and  shoulder  girdles  in  loco- 
motion are  especially  instructive.  In  cer- 
tain cases  the  asynergia  is  just  as  marked 
in  the  shoulder  as  in  the  pelvic  girdle.  When 
the  asynergia  is  most  marked  in  the  pelvic 
girdle,  the  legs  are  held  farther  apart,  the 
arms  nearly  always  are  outstretched  and 
semiflexed  at  the  elbows.  When  the 
asynergia  is  shown  in  the  pelvic  move- 
ments alone,  the  trunk  is  held  rigidly  erect 
and  the  legs  are  moved  forward  from  the 
pelvis,  giving  the  impression  that  the 
trunk  follows  the  legs.  In  the  extreme 
pelvic  girdle  cases,  it  is  difficult  for  the 
patient  to  walk  without  assistance,  and 
when  assisted,  the  trunk  is  rigid  and  the 
legs  are  thrown  out  in  any  direction.  The 
cerebellar  gait  is  often  described  as  a 
drunken,  reeling  or  titubating  gait.  It  is, 
however,  not  like  that  of  a  drunken  man 
who  reels  in  any  direction,  but  does  this 
largely  because  of  his  cerebral  incapacity, 
A  slightly  intoxicated  person  reels  forward 
or  to  one  side,  while  one  who  is  much 
intoxicated  is  unable  to  stand  and  any 
attempt  to  do  so  brings  about  a  collapse 
of  the  body.  There  is  no  attempt  on  the 
part  of  the  drunken  man  to  hold  his  arm 
outstretched  for  protection,  whereas  the 
cerebellar  patient  is  always  careful  as  to 
the  manner  in  which  he  walks,  for  knowing 
his  own  tendency  to  stagger,  he  makes 
efforts  to  obviate  this  by  assuming  cor- 
rective positions.  In  other  words,  he  calls 
upon  his  cerebrum  for  compensations 
which  are  largely  out  of  commission  in  the 
intoxicated  person. 

Asynergia  in  Movements  not  Concerned  in 
Equilibrium — Dysmetria:  Asynergia  also 
appears  in  movements  of  the  limbs  not 
directly  concerned  in  the  maintenance  of 
equilibrium.  In  performing  the  finger-to- 
nose  test,  the  act  may  be  finally  executed 
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by  the  patient,  but  the  circle  described  in 
the  entire  movement  is  greater  than  nor- 
mal and  the  component  movements  are 
quicker  than  usual.  This  defect  is  due  to 
improper  measuring  of  the  movements,  or 
dysmetria.  The  more  marked  the  dys- 
metria,  the  greater  the  tendency  for  the 
sweep  of  the  arm  to  be  inward,  due  to  the 
involvement  of  the  shoulder  girdle.  Evi- 
dence of  dysmetria  in  the  legs  obtained  by 
the  heel-to-knee  tests  is  seen  first  in  over- 
flexion  of  the  thigh  on  the  abdomen  so 
that  the  heel  overshoots  the  desired  mark. 

A  synergic  Speech  Defects:  Asynergia  may 
likewise  affect  speech,  giving  rise  to  in- 
volvement of  the  tongue,  face  and  laryngeal 
movements.  Speech  becomes  jerky  and 
irregular.  The  jaw  muscles,  the  muscles 
of  the  pharynx,  and  the  muscles  producing 
movements  of  the  head  may  be  similarly 
affected. 

Oculomotor  Asynergia:  The  muscles  pro- 
ducing movements  of  the  eyeballs  are  fre- 
quently involved.  As  a  result  of  such  dis- 
turbance, the  eyes  are  never  at  rest;  they 
move  upward  or  downward  or  to  either 
side,  it  may  be  combining  all  of  these  move- 
ments with  a  nodding  of  the  head.  No  two 
successive  movements  of  the  eyeballs  are 
quite  alike  in  cerebellar  nystagmus. 

Cerebellar  Localization  on  the  Basis  of 
Clinico-pathological  Evidence:  Mills  and 
Weisenburg  arrived  at  the  conclusion  that 
there  is  a  definite  fiuictional  localization 
in  the  cerebellum.   (Figs.  6  and  7.) 

The  culmen  and  the  anterior  lunate 
lobules  are  centers  for  synergic  control  of 
the  head  and  eyes,  the  face  and  jaws, 
palate,  larynx  and  pharynx. 

The  clivus  and  the  entire  inferior  vermis 
of  the  cerebellum  controls  trunkal  move- 
ments. 

The  posterior  lunate  lobule  is  the  center 
for  the  upper  extremity,  its  most  lateral 
portion  having  control  of  abduction,  its 
more  mesial  portion  of  adduction,  and  its 
intervening  areas  of  extension  of  the  limb. 

The  inferior  portion  of  the  cerebellar 
hemisphere  controls  the  lower  extremity. 


the  lobulus  postero-inferior  having  con- 
trol of  abduction,  the  lobulus  biventralis 
controlling  adduction. 

The  r61e  of  the  cerebellum  is  best  exem- 
plified in  the  performance  of  such  complex 


Fig.  6.  Scheme  of  Localization  in  the  Human 
Cerebellum;  Zones  and  Centers  of  the  Su- 
perior Surface  of  the  Cerebellum,  According 
to  Mills  and  Weisenburg. 


Fig.  7.  Scheme  of  Localization  in  the  Human  Cere- 
bellum; Zones  and  Centers  of  the  Inferior 
Surface  of  the  Cerebellum,  According  to 
Mills  and  Weisenburg. 


movements  as  those  of  fencing,  boxing  or 
in  playing  tennis.  In  the  himian  cerebellum 
there  are  centers  for  simple  synergic  move- 
ments as  well  as  zones  for  more  complex 
synergic  performances.  It  is  important  to 
recognize  that  each  simple  synergic  move- 
ment has  its  special  cortical  representation 
in  the  cerebellum. 

Synergia  Comprehensive  of  Cerebellar 
Functions:  The  accumulated  evidence  ob- 
tained from  the  extensive  investigation  of 
the  cerebellar  problem  seems  at  length  to 
be  harmonized  in  the  conception  that 
synergia  is  the  principal  function  of  the 
cerebellum.    This    determines    a   common 
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ground  upon  which  all  may  stand,  since 
the  term  synergia  furnishes  a  definition  of 
the  functional  attributes  of  the  cerebellum 
in  which  the  many  differences  in  viewpoint 
may  finally  be  conciliated. 

Analysis  of  Synergia  into  its  Component 
Factors:  Although  it  is  not  difficult  to 
appreciate  the  general  significance  of  syn- 
ergia, its  more  intimate  nature  requires  the 
further  elucidation  to  be  obtained  from 
the  analysis  of  its  exact  anatomical  and 
physiological  factors.  Recent  work  by 
Adrian  Lambert  and  Tilneyi^  has  been 
carried  on  to  this  end.  The  material 
studied  consisted  of  normal  individuals 
and  patients  siiffering  from  cerebellar 
disease.  The  method  of  investigation  was  a 
combination  of  kymographic  analysis  with 
bradykinetic  analysis  in  which  slow  motion 
pictures  were  employed.  The  photographic 
rate  of  these  motion  pictures  was  160  to 
the  second  instead  of  the  usual  cinemato- 
graphic rate  of  16  to  the  second.  This 
method  offered  an  opportunity  to  study 
normal  and  disturbed  motion  by  means  of 
an  actual  graphic  record  with  a  visual 
analysis  of  them  by  the  slow  motion 
pictures.  As  a  result  of  these  investigations, 
it  was  concluded  that  synergia  is  dependent 
upon  two  factors: 

First,  the  establishment  and  maintenance 
of  synergic  muscular  units  throughout  the 
body,  and, 

Second,  the  establishment  and  maintenance 
of  coordination  between  the  synergic  units 
in  the  performance  of  complex  acts. 

The  Synergic  Unit:  The  conception  of  the 
synergic  muscular  unit  was  obtained  by 
kymographic  studies  which  showed  that 
throughout  the  entire  body  the  muscles 
are  arranged  in  unit  groups,  each  unit  con- 
sisting of  agonist  and  antagonist.  The 
teaching,  however,  that  these  groups 
operate  as  antagonists  has  been  misleading. 
They  are  antagonists  only  in  the  sense  of 
their  anatomical  positions.  Physiologically 
they  are  synergists  and  carry  on  their 
work  by  a  mutually  coordinated  coopera- 


tion. If,  for  example,  a  single  antagonistic 
group  be  considered,  such  as  the  flexors 
and  extensors  of  the  wrist  upon  the  fore- 
arm, it  is  apparent  from  their  position 
on  the  dorsal  and  ventral  stu-faces  that 
these  muscles  are  antagonistic.  When, 
however,  their  action  is  recorded  by 
means  of  kymographic  tracings,  showing 
the  movement  of  the  flexors  and  exten- 
sors simultaneously,  it  at  once  becomes 
evident  that  they  no  longer  may  be 
regarded  as  antagonists  but  are  in  fact 
synergists.  In  flexion  of  the  wrist,  al- 
though the  flexor  ciirve  rises  to  a  higher 
point,  it  is  followed  throughout  its  en- 
tire course  by  a  corresponding  extensor 
curve,  and  similarly,  during  extension, 
although  the  extensor  curve  is  the  greater, 
it  is  none  the  less  certainly  followed  by 
a  corresponding  flexor  curve  during  its 
entire  coiurse.  It  thus  appears  that  the 
flexors  and  extensors  of  the  wrist  are  in 
reality  a  synergic  unit  and  that  when  one 
acts  the  other  acts  with  it. 

The  Dominant  and  Check  Elements  in  the 
Synergic  Unit:  In  this  unit  two  factors  may 
be  recognized,  first,  the  dominant  element 
which  determines  the  direction  of  the 
movement,  and  second,  the  check  element 
which  works  constantly  with  the  dominant 
in  order  to  provide  it  with  the  necessary 
limitation  so  that  the  resultant  movement 
may  at  no  time  be  excessive  but  always 
exactly  adapted  for  the  purpose  in  hand. 
During  flexion  or  extension  of  the  wrist 
there  is  a  constant  relation  between 
dominant  and  check  elements.  When  the 
proper  ratio  between  these  two  elements  is 
lost,  the  synergic  unit  is  then  deprived  of 
its  even  mode  of  operation  and  the  move- 
ments in  the  parts  become  irregular. 
Extension  becomes  excessive  because  the 
flexor  check  element  is  not.  sufficient  to 
meet  it.  Over-correction  on  the  part  of  the 
flexors  is  therefore  required,  which  in  turn 
has  an  inadequate  extensor  check.  This 
dissociation  of  the  dominant  and  check 
elements  leads  to  a  series  of  irregular  oscil- 
lations, constituting  the  clinical  symptom 
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of  ataxia  which  is  based  upon  a  physio- 
logical disturbance  of  the  muscles.  What 
is  true  of  this  simple  group  of  muscles  in 
the  forearm  is  true  of  all  the  muscle  groups 
in  the  body. 

Simple  Synergia:  Every  agonist  has  its 
antagonist  and  the  two  together  constitute 
a  synergic  unit.  There  are  synergic  units 
in  the  hand,  in  the  forearm,  in  the  arm,  in 
the  shoidder  girdle,  in  the  trunk  and  neck, 
in  the  tongue  and  larynx,  in  the  masti- 
catory musculature  and  in  the  lower 
extremities.  Each  of  these  synergic  units 
must  be  maintained  in  its  proper  relation 
in  order  that  the  volitional  acts  calling 
upon  these  groups  of  muscles  may  be 
carried  on  in  their  proper  manaier.  When 
the  proper  relation  between  them  exists, 
the  muscles  are  in  a  condition  of  eusyn- 
ergia,  but  when  this  relation  is  disturbed, 
defects  in  motion  appear  which  represent  a 
state  of  asynergia. 

Integrative  Synergia:  The  establishment 
and  maintenance  of  coordination  between 
the  various  synergic  units  which  enter  into 
the  performance  of  complex  acts  is  also  an 
important  feature  in  the  mechanism  of 
synergic  control.  The  simple  act  of  flexion 
and  extension  of  the  wrist  requires  but  a 
single  synergic  unit.  Other  acts  in  them- 
selves not  extremely  complex  require  the 
combination  of  several  synergic  units,  such, 
for  example,  as  lifting  the  hand  to  take  a 
glass  of  water  from  the  table,  raising  it  to 
the  lips,  drinking  and  putting  the  glass 
again  upon  the  table.  This  motor  per- 
formance requires  a  coordinated  operation 
of  synergic  units  in  the  hand,  forearm, 
arm  and  shoulder  girdle.  It  necessitates 
the  proper  correlation  of  these  units  one 
with  the  other.  They  must  act  together 
and  maintain  the  proper  relations  in  the 
phases,  rate,  force  and  extent  of  the  mus- 
cular contractions  involved. 

Kinetic  and  Akinetic  Phases  of  the 
Synergic  Units:  During  such  an  act  each 
of  the  synergic  units  involved  in  the  per- 
formance passes  through  two  phases.  At 


one  instance,  it  will  contract  to  produce 
motion  in  the  part,  such  as  the  contraction 
of  the  extensors  of  the  fingers,  opening  the 
hand  preparatory  to  grasping  the  glass  or 
the  closvue  of  the  fingers  about  the  glass. 
Immediately  these  acts  have  been  ac- 
complished, the  fingers  remain  flexed 
and  motionless,  although  the  muscles 
of  the  fingers  are  in  active  contraction. 
This  illustrates  the  two  phases  through 
which  all  synergic  units  are  constantly 
passing  during  volitional  activity.  The 
first,  that  which  produces  motion,  is  the 
kinetic  phase;  the  second,  that  which  pro- 
duces a  fixed  position  under  active  con- 
traction of  the  muscles,  is  the  akinetic 
phase.  These  two  phases  of  each  synergic 
unit  must  be  correlated  in  the  time  of  their 
action  so  that,  for  example,  the  fingers  shall 
not  close  prematurely  before  the  glass  is 
grasped  and  also  that  they  may  pass  at  the 
proper  time  into  the  akinetic  phase  in 
order  to  retain  the  glass  in  the  hand.  The 
synergic  unit  must  be  correlated  in 
the  force  applied  during  both  the  kinetic 
and  akinetic  phases.  This  must  be  ade- 
quate to  the  purpose  of  the  act.  The  extent 
of  the  muscular  contraction  must  likewise 
be  regulated  so  that  it  fulfils  the  purpose 
of  the  act,  otherwise  the  distances  through 
which  the  part  moves  will  be  incorrect,  with 
the  resulting  symptom  of  dysmetria,  that 
is,  overmeasuring  or  wrong  measuring  of 
the  distances  concerned  in  the  muscular 
performance. 

If  in  this  relatively  simple  volitional  act, 
it  is  necessary  to  coordinate  the  number 
of  synergetic  units  mentioned,  how  much 
more  complex  is  the  synergy  which  brings 
into  action  the  greater  number  of  volitional 
performances,  such  as  in  running  or  leap- 
ing, in  playing  tennis  or  baseball,  where 
all  of  the  synergic  units  in  the  body  come 
into  play  and  must  be  maintained  in  their 
proper  relations.  The  maintenance  of  the 
synergic  units  in  proper  coordination 
during  the  performance  of  complex  acts 
may  be  called  composite  or  "integrative 
synergia." 

It  is  evident,  however,  that  the  basis  of 
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all  of  these  synergized  movements  is  the 
synergic  unit  and  that  disturbances  in  it 
will  lead  to  marked  disorders  of  motion 
either  in  the  entire  body  or  limited  to  cer- 
tain parts  of  it. 

Types  of  Integrative  Asynergia:  Several 
types  of  integrative  asynergia  may  be 
recognized,  depending  upon  the  distribu- 
tion of  the  disturbance.  Asynergia  may  be 
confined  to  the  extremities,  either  to  the 
arms  or  legs  or  to  one  extremity.  This  is 
appendicular  asynergia.  On  the  other  hand, 
the  defects  in  the  synergic  units  may  in- 
volve the  axial  musculature  and  the 
muscles  of  the  trimk.  This  is  axial  and 
trunkal  asynergia.  A  third  type  of  asynergia 
affects  both  the  extremities  and  the  trunk 
simultaneously.  This  is  axio -appendicular 
asynergia. 

Synergia  in  the  Light  of  Cerebellar  His- 
tology: An  interesting  light  is  shed  upon 
this  conception  of  synergia  by  the  histology 
of  the  cerebellum.  It  is  possible  that  pro- 
vision is  made  in  the  histological  connec- 
tions of  the  Purkinje  cells  for  the  varieties 
of  synergic  control  which  have  been  recog- 
nized in  the  types  of  asynergia  just 
described.  It  seems  fair  to  presume  that 
the  "climbing  fibers"  which  confine  them- 
selves to  the  trunks  of  the  dendrites  of 
single  Purkinje  cells  have  to  do  with  the 
regulation  of  the  simple  synergic  luiits. 
The  "basket  fibers"  make  possible  the 
grouping  together  of  collections  of  Pur- 
kinje cells  whose  purpose  it  may  be  to 
mediate  the  more  complicated  synergic 
control  for  the  operation  of  groups  of  syn- 
ergic units,  while  the  connection  accom- 
pUshed  by  means  of  the  "granule  cell" 
brings  about  an  assemblage  of  vast  num- 
bers of  Purkinje  cells  in  control  of  large 
numbers  of  synergic  units,  perhaps  cor- 
responding to  the  entire  musculature  of 
the  body.  In  this  sense,  while  it  is  un- 
doubtedly the  case  that  there  is  definite 
localization  within  the  cerebellar  cortex, 
this  localization  is  by  no  means  as  discrete 
as  that  seen  in  the  cerebral  cortex.  In  fact, 


it  may  be  regarded  that  the  cerebral  cortex 
in  its  relation  to  voluntary  motion  has  the 
supervision  of  motor  purpose  as  its  chief 
object,  while  the  synergic  control  of  the 
cerebellum  has  as  its  primary  function  the 
regulation  of  the  muscular  patterns  neces- 
sary for  performance  of  that  purpose. 

It  is  not  surprising,  therefore,  that  in  the 
efforts  to  determine  an  exact  functional 
localization  in  the  cerebellar  cortex  so 
much  more  difficulty  has  been  experienced 
than  has  been  the  case  in  the  cerebral 
cortex.  Cerebellar  localization  implies  much 
more  the  patterns  of  movements  than  the 
parts  employed.  It  is  exact  for  circum- 
scribed or  limited  acts,  but  it  is  diffuse  and 
probably  without  definite  limits  for  the 
great  majority  of  volitional  performances 
carried  on  by  the  muscles. 

Summary  Concerning  the  Functions  of 
the  Cerebellum: 

1.  The  fundamental  cerebellar  function 
is  synergia,  which  depends  upon  the  proper 
relations  of  the  synergic  units  of  the  body. 

2.  A  synergic  unit  consists  of  a  muscular 
group  of  anatomical  antagonists  whose 
physiological  action  is  represented  by  the 
mutual  synergism  in  a  dominant  and  check 
element.  The  entire  musculature  of  the 
body  is  divided  into  synergic  units. 

3.  Simple  synergia  depends  upon  the 
proper  correlation  of  simple  synergic  units. 

4.  Integrative  synergia  depends  on  the 
proper  correlation  of  many  groups  of  syn- 
ergic units. 

5.  Distiurbances  of  simple  or  integrative 
synergia  lead  to  the  clinical  phenomenon 
of  asynergia  or  incoordination  which  is  the 
essential  cerebellar  symptom. 

6.  Asthenia  and  atonia  are  symptoms 
secondary  upon  asynergia. 

7.  The  synergic  control  of  the  cerebellum 
is  essentially  ipsilateral,  that  is,  for  muscles 
of  the  same  side  of  the  body,  but  axial  and 
trunkal  muscles  are  under  a  bilaterally 
dependent  control,  both  halves  of  the 
cerebellum  being  active  in  the  regulation 
of  their  movements. 

8.  The  synergic  control  of  the  appen- 
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dicular  muscles  is  both  bilaterally  depen- 
dent and  unilaterally  independent,  the 
unilateral  independence  being  more  promi- 
nent in  the  arms  than  in  the  legs. 

9.  The  localization  of  definite  areas  in 
the  cerebeUiun  for  the  control  of  the  several 
parts  of  the  body  is  much  more  diffuse  than 
is  the  case  in  the  cerebral  cortex,  since  the 
cerebellum  regiolates  the  entire  motor  pat- 
tern of  the  act,  while  the  motor  cortex  of 
the  cerebrum  controls  its  purpose. 

10.  The  superior  and  inferior  vermis 
control  the  synergic  action  of  the  axial 
and  trunkal  muscles. 

11.  The  superior  vermis  controls  the 
movements  of  the  eyes,  neck,  jaws,  face, 
tongue,  larj^nx  and  pharynx. 

12.  The    inferior    vermis    controls    the 


muscles  of  the  trunk  and  also  acts  in  con- 
trol of  the  bilaterally  dependent  move- 
ments of  the  extremities,  that  is,  those 
movements  of  the  limbs  in  which  the 
extremities  of  one  side  act  synchronously 
with  those  of  the  other  side,  as  in  walking. 

13.  The  cerebellar  hemispheres  control 
the  synergic  action  of  the  extremities  in 
bilaterally  independent  acts,  as,  for 
example,  in  the  movements  of  one  arm 
alone. 

14.  There  may  be  areas  which  regulate 
adduction,  abduction,  flexion  and  extension 
as  such,  but  these  are  to  be  regarded  as 
part  of  more  comprehensive  regions  con- 
trolling movements  of  the  extremities  in 
all  planes  produced  by  the  action  of  the 
synergic  units. 


PART  III. 

The  Principal  Cerebellar  Syndrome  and  its  Variations 
Presented  in  Collaboration  with  Dr.  Mary  Jarvis 


The  clinical  records  of  diseases  affecting 
the  cerebellum  comprise  an  extensive 
assortment  of  symptoms  attributed  to 
defects  in  this  organ.  Many  of  these  symp- 
toms are,  in  fact,  extracerebellar,  and  not 
in  the  strict  sense  part  of  the  cerebellar  syn- 
drome. Cases  in  which  the  lesion  is  limited 
to  the  cerebellum  itself,  although  relatively 
rare,  afford  the  best  clinical  opportunity 
of  investigating  the  nature  of  disturbed 
functions  due  to  intrinsic  cerebellar  dis- 
orders. The  following  case  offers  a  suitable 
clinical  example  of  this  kind : 

I.  History.— The  patient,  a  man  forty- 
one  years  of  age,  unmarried  and  without 
occupation,  complained  of  a  severe  motor 
disttu-bance  which  rendered  him  incapable 
of  securing  employment  or  of  earning  his 
living.  He  was  dependent  upon  an  un- 
married sister  who  for  many  years  had 
endeavored  to  find  some  means  of  relief 
for  her  brother. 

Mentally,  the  patient  was  alert  and 
normally  active.  His  education  had  been 
neglected  largely  because  it  was  impossible 
for  him  to  attend  public  school  on  account 
of  his  motor  disorder  and  also  because  the 
family  did  not  possess  the  means  to  pro- 
vide private  instruction.  For  what  learning 
he  had  acquired  he  was  indebted  to  the 
patient  assistance  of  his  sister,  who  had 
taught  him  until  he  could  read  in  a  some- 
what slow  and  hesitating  fashion.  This 
was  the  extent  of  his  book  learning.  In  the 
common  knowledge  of  his  walk  of  life  he 
was  not  below  the  average,  although  he 
had  never  been  able  to  associate  with  other 
men  or  participate  in  their  usual  activities. 

His  motor  disabilities  had  occasioned 
many  falls  and  bruises  as  well  as  nu- 
merous unpleasant  experiences.  It  not  in- 
frequently occurred  that  his  reeling  gait 
and  general  unsteady  appearance  led  to 
his  arrest  on  the  charge  of  intoxication,  and 


the  fact  that  his  intoxicated  state  was  per- 
sistent, showing  none  of  the  usual  signs  of 
improvement  at  the  proper  time,  puzzled 
the  officials.  While  in  charge  of  the  au- 
thorities, it  was  admittedly  impossible  for 
him  to  obtain  intoxicants,  yet  the  signs  of 
intoxication  continued  unchanged.  The 
case  always  proved  too  much  for  police 
intelligence  and  the  patient  was  finally 
discharged  with  the  advice  to  see  a  doctor ; 
but  even  this  proved  unavailing. 

Often  he  applied  for  employment,  but 
because  of  his  unsteadiness  of  speech  and 
manner  he  was  usually  rejected.  Several 
times,  however,  he  managed  to  obtain  a 
position  as  one  of  a  large  group  of  laborers, 
but  always  with  the  same  result.  He  could 
not  do  the  work,  or  else  in  his  vain  attempts 
he  would  fall  and  injure  himself. 

His  disease  first  manifested  itself  in 
infancy.  He  was  unusually  late  in  sitting 
up  and  standing.  He  did  not  learn  to  walk 
until  he  was  five  years  old.  His  earliest 
attempts  to  move  his  hands  and  arms,  to 
sit  up  or  to  rise  to  a  standing  position,  were 
attended  by  irregular  swinging  movements 
of  the  arms,  legs,  head  and  trunk.  In  his 
early  attempt  to  walk  he  could  not  take 
more  than  two  or  three  steps  without  fall- 
ing and  never  learned  to  run  without  losing 
his  balance. 

His  speech  at  first  was  slurring  and  un- 
intelligible, except  to  his  sister.  Ultimately 
it  became  clearer,  but  was  jerky  and 
irregular.  He  was  unable  to  use  his  hands 
in  any  act  which  required  steadiness  and 
precision,  because  on  such  attempts  his 
arms  would  begin  to  oscillate  in  such  a 
way  that  he  could  not  control  them. 

His  general  health  was  good.  He  com- 
plained of  no  pain  or  other  distress.  So  far 
as  he  knew,  with  the  exception  of  his  mus- 
cular unsteadiness,  his  functions  were  aU 
normal. 

The  family  history  of  the  patient  con- 
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tained  no  record  of  a  similar  condition  in 
any  of  the  direct  or  collateral  branches  of 
his  family.  His  sister,  his  only  living  rela- 
tive, was  a  normally  developed  and  capable 
woman  who  gave  no  evidence  of  any  dis- 
turbance which  in  any  way  resembled  that 
from  which  the  patient  suffered. 

II.  Examination. — ^At  the  time  of  the 
examination  made  in  his  forty-first  year, 
he  appeared  upon  inspection  to  be  a  man 
fairly  well  nourished  and  evidently  a  little 
older  than  his  given  age.  He  was  six  feet 
one  and  one-half  inches  tall;  his  weight 
was  good.  He  answered  questions  in- 
telligently, was  mentally  alert  and  co- 
operative. The  neurological  examination 
made  on  this  occasion  showed  the  following 
facts : 

The  Somatic  Motor  Component:  This 
component  showed  that  the  idiodynamic 
control,  as  well  as  the  tonic  control  of  the 
muscles,  was  normal.  The  reflexes  showed 
but  a  single  departure  from  the  normal. 
Upon  taking  the  knee-jerk,  with  the 
patient  sitting  on  the  edge  of  the  table  in 
such  a  way  that  both  legs  hung  free,  the 
percussion  on  the  patellar  tendon  caused 
an  active  response  in  which  the  leg  oscilla- 
ted seven  or  eight  times  backward  and 
forward  before  coming  to  rest.  All  of  the 
other  deep  reflexes  were  normal  in  their 
activity  and  equal  on  the  two  sides.  There 
were  no  pathological  reflexes  and  the  super- 
ficial reflexes,  including  the  upper  and  lower 
lateral  abdominals  and  the  cremasterics  on 
both  sides,  were  present  and  active.  There 
was  no  demonstrable  change  in  the  tone  of 
the  muscles  in  any  part  of  the  body. 

The  volitional  control  of  the  muscles  was 
normal  on  both  sides  and  there  was  no 
appreciable  decrease  in  the  muscle  strength 
of  any  muscle  group.  Paralysis  and  asthenia 
as  a  result  of  the  tests  made  were  found  to 
be  absent. 

Skilled  performances  were  much  im- 
paired. This,  however,  was  not  explainable 
on  the  basis  of  any  volitional  motor  dis- 
turbance but  rather  in  the  distribution  of 
the  motor  impulses  by  means  of  which  the 


synergic  control  of  the  muscles  was  main- 
tained. 

The  Gait:  In  testing  locomotion,  the  fotu: 
tests  of  Foumier  were  employed.  The  first, 
which  requires  the  patient  to  rise  from  a 
chair  and  begin  to  walk  upon  command, 
causes  the  sudden  introduction  of  the 
equiHbratory  mechanism  in  locomotion. 
The  patient  upon  rising  from  the  sitting 
postiu-e  at  once  began  to  stagger;  as  he 
continued  to  walk,  the  staggering  became 
more  pronounced.  His  gait  soon  became 
reeling  like  that  of  a  drunken  man,  now  to 
one  side,  now  to  the  other. 

Upon  applying  the  second  test  of  Four- 
nier,  that  is,  having  the  patient  stop 
quickly  on  command  while  walking,  he 
showed  a  typical  distiu-bance  in  his  equi- 
librium. In  attempting  to  stop  he  lost  his 
balance  and  fell. 

The  third  test  of  Fournier  requiring  the 
patient  while  walking  to  turn  either  to  the 
right  or  to  the  left  also  brought  out  marked 
disturbances  of  equilibrium. 

The  staggering  gait  corresponded  to  the 
locomotor  disturbance  described  by  Du- 
chenne"  as  titubation ;  but  on  further  anal- 
ysis it  appeared  that  when  walking,  his  legs 
at  times  seemed  to  precede  his  body  which 
bent  over  backward  or  to  one  side,  while 
at  other  times  his  trunk  became  flexed 
forward,  in  which  case  he  would  hasten 
his  steps  in  order  to  keep  his  legs  in  line 
with  the  rest  of  his  body.  This  was  due  to 
a  decomposition  of  the  synergized  move- 
ments necessary  to  walking.  Such  de- 
composition of  movement  in  walking  is 
described  by  Babinski  as  Asynergia  Major. 

On  attempting  to  run  the  patient  in- 
variably fell  forward  and  to  one  side.  In 
falling  his  hands  were  automatically  thrust 
out  in  front  of  the  body  to  break  the  force 
of  the  fall.  Tested  on  going  upstairs,  he 
presented  the  same  tendency  toward  loss 
of  balance. 

In  attempting  to  rise  after  a  faU  he 
assumed  a  position  upon  hands  and  knees, 
and  while  trying  to  get  upon  his  hands  and 
feet  his  body  would  sway  from  one  side  to 
the  other,  often  resulting  in  a  complete 
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loss  of  balance.  The  lack  of  synergic  con- 
trol in  his  trunk  muscles  was  pronounced, 
and  his  tnmkal  asynergia  in  all  types  of 
locomotion,  whether  upon  his  feet  or  when 
attempting  to  creep  upon  hands  and  knees, 
was  one  of  his  most  prominent  symptoms. 

Station:  In  testing  his  station,  he  showed 
difficulty  in  standing  with  his  feet  close 
together  whether  his  eyes  were  open  or 
closed.  In  many  cases  of  ataxia  due  to 
other  than  cerebellar  conditions,  it  is  a 
rtde  that  the  patient  can  manage  to  stand 
better  with  his  eyes  open  than  when 
closed.  This  is  due  to  the  fact  that  the 
visual  impulses  augment  spatial  orientation 
to  such  a  degree  that  they  make  partial 
amends  for  these  defects  in  muscle,  joint, 
tendon  and  bone  sensibiHty.  In  cerebellar 
lesions,  however,  it  makes  slight  difference 
whether  the  eyes  are  open  or  closed,  since 
the  visual  impulses  compensate  but  little. 
In  standing  the  patient  always  assumed  a 
position  with  his  feet  far  apart,  but  even 
under  these  conditions  his  body  swayed 
from  side  to  side  or  backward  and  forward 
in  an  irregular  manner. 

On  examining  his  synergic  control  in  acts 
not  directly  associated  with  equilibrium, 
such  as  the  finger-to-nose  test,  the  hand 
and  finger  on  approaching  the  nose  pre- 
sented several  irregular  oscillations  which 
gradually  increased  toward  the  end  of  the 
act.  The  finger  was  finally  placed  either  in 
the  eye,  upon  the  cheek  or  on  the  chin. 
The  oscillations  in  the  upper  extremity 
during  this  test  were  due  to  a  lack  of 
proper  balance  between  the  synergic  units 
of  the  arm.  It  was  impossible  for  the 
patient  to  perform  this  act  correctly, 
regardless  of  the  number  of  times  it  was 
repeated.  Tests  to  demonstrate  the  syn- 
ergic control  of  the  lower  extremities 
developed  similar  results. 

Pass-Pointing:  The  attempt  to  touch  a 
fixed  point  with  the  tip  of  the  finger  in  any 
position  in  front  of  the  patient  consistently 
resulted  in  failure.  This  was  the  spon- 
taneous deviation  of  Barany,  which  was  not 
affected  in  any  way  by  the  production  of 
artificial  nystagmus.  All  of  these  defects  in 


synergic  control  were  attributed  to  dis- 
sociation of  the  synergic  units  in  the  arms 
and  legs  which  are  necessary  to  the  per- 
formance of  the  given  acts. 

The  patient  also  showed  marked  defects 
in  the  integrative  synergy  of  aU  move- 
ments of  the  trunk  and  extremities.  He 
was  examined  by  five  tests  devised  by 
Babinski  to  demonstrate  what  he  terms 
Asynergia  Minor.  These  tests  gave  the 
following  resiilts : 

1.  Leg-Elevation  Test:  The  patient,  in  a 
supine  position,  was  instructed  to  elevate 
the  right  leg.  In  doing  so  he  began  first 
by  flexing  the  thigh  at  the  hip  and  finally 
extending  the  leg  from  the  thigh,  resolving 
the  act  into  its  two  component  move- 
ments instead  of  performing  it  in  one  act, 
as  is  normal.  This  test  was  repeated  with 
similar  results  in  the  left  leg. 

2.  Sitting-up  Test:  The  patient,  in  a 
supine  position,  was  instructed  to  sit  up. 
In  complying,  flexion  of  the  body  began 
before  flexion  in  the  legs.  Normally  these 
two  acts  are  carried  on  simultaneously,  but 
in  this  patient  there  was  a  dissociation  of 
the  components  of  the  act  resulting  in 
actual  decomposition  of  the  movement. 

3.  Foot  Test:  The  patient,  while  seated 
in  a  chair,  was  instructed  to  touch  the  hand 
of  the  examiner  with  his  toes.  This  resulted 
in  a  series  of  irregular  oscillations  during 
which  flexion  of  the  thigh  began  before 
extension  of  the  leg  and  foot,  thus  resolving 
the  movement  into  its  component  parts. 
Both  legs  gave  the  same  results. 

4.  Kneeling  Test:  The  patient,  standing 
beside  a  chair  with  his  hands  grasping  the 
back  of  it,  was  instructed  to  place  his  knee 
on  the  chair.  This  he  did  first  by  flexing  the 
thigh  on  the  hip  and  then  beginning  flexion 
of  the  leg  upon  the  thigh,  thus  dissociating 
the  two  movements.  Both  legs  showed  the 
same  defects. 

5.  Leaning  Test:  The  patient,  in  a  stand- 
ing position,  was  instructed  to  lean  back- 
ward as  far  as  possible.  He  was  assured 
that  he  would  not  be  permitted  to  fall. 
In  leaning  backward,  extension  of  the 
spinal  column  was  carried  to  a  fair  degree. 
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but  the  patient  soon  lost  balance  and 
would  have  fallen  had  he  not  been  sup- 
ported. There  were  no  associated  move- 
ments in  the  legs  in  this  act.  Normally, 
when  a  patient  leans  backward  as  far  as 
possible,  in  order  to  compensate  for  the  dis- 
turbance in  the  center  of  gravity  in 
the  body,  the  legs  are  flexed  at  the  hip  and 
knee.  The  two  acts  of  extending  the  spine 
and  flexing  the  lower  extremities  are 
essential  to  the  maintenance  of  balance, 
but  in  this  patient  there  was  an  evident 
decomposition  of  the  two  movements. 

These  tests  furnish  clinical  evidence 
that  the  acts  entering  into  any  voluntary 
performance  may  be  decomposed  into  their 
several  component  movements,  thus  giving 
rise  to  a  lack  of  integrative  synergia  which 
is  one  of  the  most  prominent  of  cerebellar 
symptoms. 

Dysmetria:  In  the  performance  of  aU 
skilled  acts,  it  was  found  that  the  patient 
manifested  a  defective  judgment  in  the 
distance,  force  and  time  of  muscular  con- 
traction to  such  a  degree  that  the  accom- 
plishment of  the  purpose  was  often  de- 
feated. His  movements  were  executed 
without  the  proper  measurement  in  time, 
distance,  rate  and  force  in  action.  The 
initial  impulse  was  either  too  strong,  the 
movement  too  rapid  or  else  tardily  exe- 
cuted. This  motor  disturbance  has  been 
called  dysmetria  by  Andre- Thomas.  In 
three  tests  for  dysmetria  the  patient 
showed  the  defect  to  a  marked  degree: 

1.  Test  of  Grasping:  The  patient  was 
directed  to  lift  his  hand  and  grasp  a  glass  of 
water  on  the  table.  The  movement  upward 
carried  his  hand  well  above  the  table.  The 
fingers  of  the  hand  were  opened  before 
they  needed  to  be.  The  hand  came  into 
contact  with  the  glass  so  forcibly  as  to 
knock  it  over.  The  patient  made  several 
unsuccessful  attempts  to  grasp  the  glass. 
This  test  showed  that  he  had  no  proper 
measurement  in  the  muscular  activities 
necessary  to  grasp  the  glass. 

2.  Test  of  Reversal  of  the  Hands:  The 
patient  was  instructed  to  hold  both  arms 
extended  in  front  of  him  so  that  the  palms 


of  the  hands  were  turned  upward.  He  was 
then  instructed  to  turn  the  palms  down 
with  as  rapid  a  motion  as  he  could.  This 
resulted  in  a  pronation  carrying  the  palmar 
surfaces  of  the  hands  into  a  position 
of  over-pronation. 

3.  Heel-to-Knee  Test:  The  patient,  in  a 
recumbent  position,  was  instructed  to 
touch  an  object  placed  upon  his  right 
patella  with  the  heel  of  his  left  foot.  On 
the  first  attempt  the  left  heel  was  carried 
well  up  on  the  thigh,  while  on  the  second 
it  touched  below  the  knee.  The  same  dis- 
turbance was  noted  in  the  right  leg. 

Adiadochokinesis  {a,  privative;  diadocho, 
succession;  kinesis,  movement):  This  is  a 
symptom  of  cerebellar  disease  described 
by  Babinski  as  a  failure  in  the  ability  to 
produce  succession  movements.  The 
patient  was  instructed  rapidly  to  flex  and 
extend  the  forearm  upon  the  arm,  but  was 
unable  to  do  so  except  in  an  awkward  and 
irregular  manner. 

Rebound  Phenomenon  of  Holmes:  In  test- 
ing the  strength  of  the  upper  and  lower 
extremities,  the  patient  manifested  a  sig- 
nificant symptom.  When  the  examiner 
grasped  the  wrist  firmly  and  attempted  to 
draw  the  arm  into  extension  against  the 
patient's  resistance,  suddenly  releasing  the 
wrist,  the  patient's  hand  rebounded  so  that 
it  struck  his  cheek  with  considerable  force. 
A  similar  rebound  was  also  present  in  the 
lower  extremity  which  would,  if  held  flexed 
at  the  hip  and  knee  by  the  patient  against 
the  examiner's  attempts  at  extension,  re- 
bound forcibly  when  suddenly  released  and 
assume  an  extreme  position  of  flexion. 
This  rebound  phenomenon  of  the  extremi- 
ties is  another  example  of  the  dissociation 
between  the  synergic  units,  and  demon- 
strated a  failure  in  the  check  element. 

Tremor:  Every  volitional  movement  of 
the  patient  was  attended  by  a  coarse, 
irregular  tremor  which  was  increased  when 
he  directed  his  attention  to  it  or  when  he 
attempted  to  check  it.  The  tremor  was  not 
apparent  if  the  parts  were  not  in  action. 
It  was  also  absent  in  sleep.  It  appeared 
upon  the  first  attempt  at  voluntary  move- 
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ment  of  the  arms,  from  which,  if  the  act 
were  continued,  it  spread  to  the  neck  and 
trunk.  It  was  noticeable  in  the  head  and 
trunk  when  the  patient  was  standing  or 
sitting.  No  other  abnormal  involuntary 
movements  were  present,  and  no  abnormal 
associated  movements  were  discovered  by 
the  examination. 

The  Cranial  Nerves:  The  motor  divisions 
of  several  of  the  cranial  nerves  showed 
marked  defects  of  innervation. 

Nystagmus:  The  entire  oculomotor  mech- 
anism (Nn.  Ill,  IV  and  VI)  was  defective. 
The  eyes  were  in  constant  motion,  oscil- 
lating from  side  to  side  as  well  as  upward 
and  downward.  The  ocular  movements, 
although  irregular  and  jerky,  were  always 
conjugated.  These  movements  were  in- 
creased when  the  patient  attempted  to  fix 
his  gaze  and  became  especially  active 
when  he  looked  to  the  right  or  left.  This 
distirrbance  had  existed  since  childhood 
without  appreciable  change.  It  gave  the 
impression  of  a  complete  dissociation  in 
the  synergic  units  of  the  eyeball  and  is 
described  as  irregular  nystagmus.  The  appli- 
cation of  the  caloric  tests  did  not  increase 
or  in  any  way  affect  this  nystagmus. 

Disturbances  of  Cephalogyric  Movement: 
Turning  of  the  head  either  to  the  right  or 
left  and  looking  upward  or  downward, 
showed  a  marked  tremor  in  the  muscles  of 
the  neck,  causing  the  head  to  oscillate  in 
an  irregular  manner. 

Asynergic  Speech:  The  patient's  speech 
was  scanning,  interrupted  and  sometimes 
explosive.  Often  his  articulation  was  that  . 
of  a  stutterer.  His  words  were  syllablized 
or  suddenly  enunciated  with  unnecessary 
rapidity  and  force. 

Asynergia  in  Mastication:  When  chewing 
the  muscles  of  mastication  showed  a  simi- 
lar asynergic  defect;  the  lower  jaw  was 
often  drawn  upward  with  unnecessary 
force  or  depressed  to  an  unnecessary 
degree. 

The  first  and  second  cranial  nerves  were 
normal.  There  were  no  defects  of  vision 
other  than  those  occasioned  by  the  con- 
stant   nystagmus.    The    optic    discs    and 


retinge  were  normal.  There  was  no  atrophy 
or  pallor  of  either  disc.  There  was  no  ocular 
palsy.  The  facial  muscles  were  normal  on 
both  sides.  There  was  no  paralysis  or  dis- 
turbance of  the  soft  palate,  pharynx, 
larynx  or  tongue  other  than  those  described 
in  connection  with  articulation. 

Bradykinetic  Analysis:  The  motor  dis- 
ttubances  of  this  patient  were  studied  by 
means  of  slow  motion  pictures  which 
brought  out  more  clearly  the  fact  that  all 
of  his  motor  defects  were  due  to  an  asyn- 
ergia resulting  from  dissociation  of  the 
synergic  tmits. 

The  Somatic  Sensory  Component:  All 
qualities  of  special  sensibility  and  general 
somesthetic  sensibility  were  tested  with 
care  and  found  to  be  normal.  There  was  no 
alteration  of  discriminative,  tactile,  cuta- 
neous, muscle,  joint,  or  vibratory  sense. 
Pain  and  temperature  sensibility  was  like- 
wise intact. 

The  Splanchnic  Motor  Compofient:  With 
the  exception  of  the  trapezius  and  sterno- 
cleidomastoid muscles,  which  showed 
asynergic  defects  already  described,  there 
were  no  disorders  attributable  to  the 
splanchnic  motor  component. 

The  Splanchnic  Sensory  Component  was 
normal. 

Mental  Status:  Taking  the  patient's  dis- 
advantages into  account,  his  mental  con- 
dition was  normal. 

Laboratory  Tests  on  the  urine,  blood  and 
spinal  fluid  were  negative. 

III.  Interpretation  and  Anatomical 
Analysis. — From  the  history  and  duration 
of  the  disease,  it  is  clear  that  the  lesion  is 
in  the  nature  of  a  congenital  disorder. 

Evidence  of  the  focus  of  the  lesion  is 
furnished  by  symptoms,  all  of  which  are 
due  to  defects  in  synergic  control  and  thus 
indicate  an  involvement  of  the  cerebellum, 
A  review  of  these  symptoms  demonstrates 
that  they  are  essentially  asynergic  in 
nature.  They  are  motor  disturbances,  aU 
of  which  may  be  explained  as  failures  in 
the  proper  action  of  the  synergic  units  of 
the   body.   Analyzed   from   this   point   of 
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view,  the  symptoms  align  themselves  as 
follows : 

1.  The  Pendular  Knee  Reflex:  This  is 
due  to  an  inadequate  relation  between 
the  check  and  dominant  elements  in  the 
synergic  units  which  produce  flexion  and 
extension  of  the  leg  upon  the  thigh. 
Ordinarily  the  stimulation  which  causes 
the  knee-jerk  (percussion  over  the  patellar 
tendon)  stimulates  the  quadriceps  exten- 
sor, the  dominant  element,  and  simultane- 
ously the  hamstring  group  which  acts 
as  the  check  element.  Operating  as  a  syn- 
ergic unit,  these  two  groups  of  muscles 
during  the  production  of  the  knee-jerk, 
serve  to  limit  the  motor  reaction  to  one  or 
two  oscillations  of  the  leg,  even  when  the 
initial  excursion  is  large.  This  is  due  to  the 
mutual  check  action  of  the  two  muscle 
groups  concerned  in  the  reflex,  a  fact  which 
has  been  demonstrated  by  kymographic 
record  in  the  case  of  all  normal  reflexes. 
When  the  synergic  unit  for  extension  and 
flexion  of  the  leg  is  dissociated,  the  mutual 
check  action  is  lost  and  the  leg  swings  Uke 
a  pendulum.  The  pendular  knee-jerk  in 
this  case  was  not  due  to  decrease  of  muscle 
tone,  since  the  latter  showed  no  appreciable 
change.  All  of  the  other  deep  and  super- 
ficial reflexes  were  normal. 

2.  Disturbances  in  Equilibratory  Synergic 
Control:  The  disturbance  in  gait  shown  by 
the  oscillations  when  the  patient  was 
standing  with  the  feet  together  or  even 
when  they  were  widely  separated,  was  due 
to  a  dissociation  of  the  synergic  units 
necessary  to  the  maintenance  of  the  upright 
position.  The  disturbances  of  the  gait  in 
walking  and  running,  in  turning  or  going 
up  and  down  stairs,  were  disttirbances  both 
in  simple  synergia  and  in  the  integrative 
synergia  which  resulted  in  decomposition 
of  movement.  The  manner  in  which  the 
body  was  inclined  backward  or  forward  in 
walking,  thereby  threatening  to  overthrow 
the  proper  maintenance  of  equilibrium,  an 
example  of  major  asynergia,  affords 
another  instance  of  decomposition  in  syn- 
ergic movements.  The  disturbances  in 
rising  from  a  sitting  posture  and   going 


upon  the  hands  and  knees  also  show  de- 
fects in  the  synergic  luiits  as  well  as  in  the 
proper  combination  of  these  units  to  main- 
tain equihbrium. 

3.  Disturbances  of  Non-Equilibratory 
Synergic  Control,  as  shown  in  the  asynergia 
minor  of  Babinski,  all  illustrate  a  dissocia- 
tion in  integrative  synergia.  Adiadochokin- 
esis  is  an  illustration  of  a  dissociation  in 
synergic  tmits,  as  is  also  dysmetria  and 
the  rebound  phenomenon  of  Holmes. 

4.  Tremor  of  the  intention  type  is  due 
to  dissociation  of  synergic  units  and  in  the 
strict  sense,  therefore,  is  asynergia  rather 
than  tremor. 

5.  Nystagmus,  as  well  as  the  disturb- 
ances of  cephalogyric  movements,  is  the 
result  of  disturbances  in  the  synergic  units 
controlling  the  eye  movements  and  the 
movements  of  the  head. 

6.  Disturbances  of  Articulation  indicate  a 
similar  disorder  in  the  speech  mechanism, 
showing  that  both  simple  and  integrative 
synergia  have  become  defective.  The 
speech  distiu-bance  is,  therefore,  due  to 
asynergia. 

7.  The  Disturbances  of  Mastication  illus- 
trate the  dissociation  in  the  synergic  units 
producing  movements  of  the  lower  jaw. 

By  this  analysis  it  is  demonstrated  that 
all  of  the  motor  symptoms  were  caused  by 
defects  in  synergic  control. 

Evidence  of  circumscription  of  the  lesion 
exempts  all  parts  of  the  central  nervous 
system  except  the  cerebellum.  The  fact 
that  idiodynamic  and  tonic  control  of  the 
muscles  is  normal  shows  that  the  final 
common  pathway  is  still  effective.  Voli- 
tional control  is  disturbed  only  in  so  far 
as  the  execution  of  volition  is  impaired  by 
asynergia.  The  design  and  purpose  of  all 
motor  acts  is  still  intact  and  the  strength 
of  the  muscular  contraction  is  normal.  The 
automatic  associative  control  showed  no 
disturbance.  All  forms  of  sensibility  were 
normal.  This  is  a  fact  of  chief  importance, 
since  it  establishes  a  differential  distinction 
between  the  ataxia  due  to  improper  sensory 
perception  from  the  muscles  and  that  which 
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results  from  disease  confined  to  the  cere- 
bellum. 

IV.  Diagnosis  and  Pathology. — This 
condition  is  due  to  a  failure  of  development 
of  the  cerebellum  which,  in  its  pathology, 
shows  an  inadequacy  in  the  chief  cere- 
bellar constituents. 

V.  Nomenclature. — This  symptom- 
complex  is  known  as  the  Syndrome  of  Cere- 
bellar Agensis.  It  is  also  termed  the  Cere- 
bellar Syndrome  of  Nonne. 

VI.  Variations  of  the  Cerebellar 
Syndrome. — The  cerebellar  syndrome  in 
the  strict  sense  is  observed  only  in  those 
conditions  which  cause  intrinsic  defects 
Kmited  to  the  cerebellar  structure.  It 
appears  in  its  purest  form  in  the  agensis, 
as  in  the  case  just  described.  Other  patho- 
logical processes,  however,  may  produce 
the  cerebellar  syndrome.  It  may  be  caused 
by  Primary  Progressive  Cerebellar  Degenera- 
tion of  Holmes.  This  is  a  familial  disorder 
occturing  in  adults  between  the  ages  of 
thirty  and  forty,  and  progressing  slowly 
to  a  fatal  termination  after  a  number  of 
years.  Clinically  it  is  characterized  by  all 
of  the  symptoms  of  the  cerebellar  syn- 
drome. 

Atrophy  of  the  cerebellum,  pons  and 
olives,  known  as  the  Olivo-ponto-cerebellar 
Atrophy  of  Thomas,  may  likewise  show  all 
of  the  symptoms  of  the  cerebellar  syn- 
drome. 

Certain  familial  and  sporadic  involve- 
ments of  the  spino-cerebellar  tracts  may 
present  many  clinical  features  in  common 
with  the  cerebellar  syndrome,  but  these 
symptoms  are  invariably  combined  with 
others  which  establish  the  differential 
diagnosis.  Involvement  of  the  spino-cere- 
bellar tracts  is  attended  with  disturbances 
in  somatic  sensibility  and  frequently  pre- 
sents symptoms  referable  to  disturbances 
of  the  upper  motor  netiron. 

Exiracerebellar  Symptoms:  Certain  extra- 
cerebellar  lesions  which  compromise  the 


cerebellum,  or  intracerebellar  lesions  which 
compromise  the  neighboring  structures 
outside  of  the  cerebellum,  produce  asso- 
ciated extracerebellar  symptoms.  Some 
of  these  extracerebellar  symptoms  are  due 
to  pressure  upon  the  cranial  nerves  con- 
nected with  the  medulla  oblongata  and  the 
pons  Varohi.  Among  these  are: 

Failure  of  vision  with  choked  disc  due 
to  increased  intracranial  pressure. 

Vertigo  and  labyrinthine  nystagmus  due 
to  involvement  of  the  vestibular  divisions 
of  the  eighth  nerve. 

Tinnitus  and  deafness  due  to  the  in- 
volvement of  the  cochlear  division  of  the 
eighth  nerve. 

Facial  paralysis  due  to  involvement  of 
the  seventh  nerve. 

Internal  strabismus  due  to  involvement 
of  the  sixth  nerve. 

Dysesthesia,  pain  and  paresthesia  of  the 
face  due  to  involvement  of  the  fifth  nerve. 

Paralysis  of  the  muscles  of  the  jaw  due 
to  involvement  of  the  fifth  nerve. 

Anesthesia,  pain  and  paralysis  of  the 
pharynx  due  to  involvement  of  the  ninth 
nerve. 

Laryngeal  paralysis,  respiratory  and 
cardiac  distvurbances  due  to  involvement 
of  the  tenth  nerve. 

Spasm  and  paralysis  of  the  tongue  due 
to  involvement  of  the  twelfth  nerve. 

A  good  illustration  of  extracerebellar 
symptoms  is  afforded  by  txmiors  of  the 
cerebello-pontile  angle  which,  in  addition 
to  involvement  of  the  seventh  and  eighth 
nerves,  may  extend  forward  to  involve  the 
roots  of  the  fifth  nerve  or  backward  to 
involve  the  root  fibers  of  the  glossopharyn- 
geus  and  vagus  nerves. 

Other  extracerebellar  symptoms  are  due 
either  to  pressure  of  masses  outside  of  the 
cerebellum  in  the  posterior  fossa  or 
else  contained  within  the  cerebellum  itself 
and  pressing  upon  the  medulla  or  pons 
Varolii.  These  symptoms  may  include: 

Upper  motor  neuron  paralysis  of  the  leg 
and  arm  on  the  side  opposite  the  lesion  due 
to  compression  of  the  pyramidal  tract 
either  in  the  medulla  or  in  the  pons. 
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Spasticity  of  the  leg  and  arm  due  to 
pressure  upon  the  pyramidal  tract. 

Convulsions,  usually  of  the  unilateral 
type  due  to  irritation  of  the  pyramidal 
tract. 

Alterations  in  the  deep  reflexes  either 
producing  an  increase  or  causing  the 
appearance  of  pathological  reflexes,  such 
as  the  Babinski  and  ankle  clonus. 

Disturbances  in  somesthetic  sensibility, 
involving  the  muscle,  joint,  tactile,  pain 
and  temperature  senses. 

Disturbances  in  associated  octdar  move- 
ments together  with  vasomotor,  pupillary 
and  secretory  disturbances  due  to  involve- 
ment of  the  sympathetic  system. 

Loss  of  muscular  power. 

"Paralysis  or  asthenia  is  not  observed  in 
cases  due  to  intrinsic  lesions  of  the  cere- 
bellum, such  as  acute  parenchymatous 
degeneration,  chronic  atrophy  or  cere- 
bellar agensis. 

Asthenia  and  atonia  when  present  as  a 
result  of  cerebellar  disease  are  consequences 
of  the  involvement  of  an  adjacent  struc- 
ture. These  symptoms  are  most  commonly 
observed  in  the  more  acute  and  fukninating 
affections  of  the  cerebellum,  such  as  tumor, 
abscess,  gunshot  wound  and  inflammation. 
It  is  questionable  whether  asthenia  and 
atonia  can  be  accounted  primary  symp- 
toms in  the  cerebellar  syndrome. 

Cerebellar  catalepsy,  a  condition  in 
which  the  patient's  limbs  when  placed  in 
a  certain  position  remain  fixed  for  a  con- 
siderable period  of  time,  has  been  de- 
scribed as  a  cerebellar  symptom  by  Bab- 
inski. This  symptom,  however,  requires 
further  observation  before  it  may  be 
attributed  to  defects  of  cerebellar  function. 

VII.  Summary. — -The  essential  clinical 
features  of  the  Cerebellar  Syndrome  are : 


1.  Asynergia  as  manifested  m 

a.  The  Pendular  Knee-jerk 

b.  The  Asynergia  Major,  which  gives 

rise  to  the  staggering  gait  caused 
by  dissociation  of  synergic  tmits 
of  the  trunk  and  extremities  and 
the  decomposition  of  synergic 
movements. 

c.  The  Incoordination  of  Station,  due 

to  the  same  causes. 

d.  The  Asynergia  Minor,  shown  in  the 

pass-pointing,  flnger-to-finger  and 
finger-to-nose  tests,  and  also  in  the 
five  tests  of  Babinski  for  minor 
asynergia. 

e.  The   Dysmetria,   or  improper  mea- 

suring of  extent,  rate  and  force  of 
volitional  movements. 

f.  The  Adiadochokinesis,   a  failure  to 

produce  succession  movements. 

g.  The      Reboimd      Phenomenon      of 

Holmes. 

h.  The  Tremor  on  voluntary  movement 
which  consists  of  irregular  oscil- 
lations of  the  arms,  legs  and  head. 

i.    The  Irregular  Persistent  Nystagmus. 

j.   The  Cephalogyric  Asynergia. 

k.  The  Asynergic  Speech  Distiurbances, 
resulting  in  scanrLing,  explosive 
and  slurring  articulation. 

2.  The  absence  of  pronounced  changes  in 

the  deep  and  superficial  reflexes 
and  in  the  tone  of  the  muscles. 

3.  The  absence  of  paralysis  or  actual  loss 

of  strength;  i.  e.,  Asthenia. 

4.  The  absence  of  changes  in  general  or 

special  sensibility. 

5.  The  absence  of  visceral  disorders. 

In  brief,  the  symptoms  of  intrinsic  cere- 
bellar disease  are  confined  exclusively  to 
disturbances  of  the  motor  sphere  and  affect 
only  the  equilibratory  and  non-equilibra- 
tory  synergic  control  of  the  muscles. 
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Intracranial  aneurysms,  though  not  of 
uncommon  occurrence,  rarely  give  signs 
before  rupture  which  allow  of  their  diag- 
nosis. As  the  diagnosis  in  the  following 
case  seems  clear-cut,  it  is  believed  that 
a  careful  review  of  the  history  and  neuro- 
logical findings  will  be  interesting. 

History. — Patient:  M.  S.  Nurse.  Age 
fifty-three.  Single. 

Family  History. — Mother  died  of  child- 
birth at  twenty-seven;  father  of  pul- 
monary tuberculosis  at  forty-two.  No 
brothers  or  sisters.  Two  half-brothers  and 
one  half-sister  alive  and  well.  No  history 
of  rheumatism,  gout.  Bright 's  disease, 
heart  trouble,  cancer,  nervousness  or  in- 
sanity. 

Personal  History. — Bom  in  Coming, 
N.  Y.  Has  always  lived  in  New  York. 
Entered  a  nurses'  training  school  at  nine- 
teen and  has  followed  the  profession  of 
nursing  ever  since.  Has  always  worked 
hard  but  has  taken  excellent  care  of  her- 
self. Habits  of  eating  and  sleeping  some- 
what irregular.  Has  taken  no  exercise  except 
that  in  connection  with  her  work.  Takes 
one  cup  of  coffee  and  about  one  cup  of  tea 
a  day.  No  alcohol  or  drugs  of  any  kind. 

Weight. — Average  weight  126  pounds. 
Best  weight  138  pounds,  twelve  years  ago. 
During  past  four  months  she  has  lost  about 
10  pounds.  Present  weight  117  pounds. 

Previous  Illnesses. — Until  the  onset  of 
the  present  trouble  she  was  always  robust 
and  well.  She  had  measles,  whooping- 
cough,  chicken-pox  and  mumps  in  child- 


hood. No  other  acute  infectious  diseases.  On 
December  13,  1915,  she  had  an  operation 
for  fibroid  tumor,  complete  hysterectomy, 
ovariectomy   and   appendicectomy. 

Head. — Occasional  headaches  since 
childhood,  occurring  at  intervals  of  about 
six  months  and  lasting  about  a  day,  usually 
accompanied  by  vomiting.  No  headaches 
since  the  onset  of  the  present  trouble. 

Eyes. — Vision  excellent.  For  the  past 
seven  years  she  has  worn  glasses  for  close 
work.  No  diplopia  or  inflammatory  disease. 

Nose. — Not  subject  to  colds.  No  nasal 
obstruction  or  epistaxis. 

Ears. — No  earache  or  discharge.  Until 
the  onset  of  the  present  trouble  hearing 
was  acute  and  there  was  no  tinnitus. 

Teeth. — Always  kept  in  good  condition. 
A  number  have  been  filled.  No  abscesses. 
Moderate  pyorrhea  checked  by  constant 
treatment. 

Throat. — No  sore  throat,  tonsillitis  or 
hoarseness. 

Respiratory. — No  pain  in  chest,  dyspnea, 
cough,  hemoptysis  or  night  sweats. 

Cardiac. — No  pain  or  distress  over  pre- 
cordium;  no  palpitation,  edema  or  cya- 
nosis. 

Gastro-intestinal. — Until  the  onset  of  the 
present  trouble,  appetite  and  digestion 
were  excellent.  No  nausea  or  vomiting. 

Slight  tendency  to  constipation  corrected 
by  mild  cathartic. 

Genito -urinary.  —  No  dysuria,  nocturia 
or  polyuria. 

Venereal  Diseases  denied  by  name  and 
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symptom.  Two  Wassermann  reactions  in 
19 1 5  were  negative. 

Menses. — Onset  at  thirteen.  No  dys- 
menorrhea. Periods  regular  until  hyster- 
ectomy four  years  ago. 

N euro-muscular. — Until  the  onset  of  the 
present  trouble,  no  nervousness,  vertigo, 
tremors,  convulsions  or  paralysis.  Occa- 
sional insomnia  when  overtired. 

Present  Illness. — On  June  26,  19 15,  as 
the  patient  was  preparing  for  bed  she  felt 
a  slight  momentary  tremor  in  the  right 
side  of  her  tongue.  A  day  later  a  similar 


Fig.  I.  Electrocardiogram  Showing  Exaggera- 
tion OF  S  Deflection  in  Lead  III,  Indicating 
Preponderance  of  Left  Ventricle. 


spasm  occurred,  also  two  days  later  and 
four  days  later.  The  next  day,  three 
occtured.  Seven  days  after  the  onset  she 
noticed  that  she  was  unable  to  move  her 
tongue  as  formerly  and  that  it  protruded 
to  the  right.  Swallowing  was  difficult. 
She  had  attacks  of  coughing  and  choking 


and  occasionally  food  regurgitated  through 
the  nose.  About  a  week  after  the  onset  she 
began  to  lose  her  voice  for  periods  of  about 
four  or  five  hours  during  which  she  could 
not  speak  above  a  whisper.  This  condition 
continued  for  nearly  a  year  when  she  lost 
her  voice  entirely,  and  has  never  been  able 
to  speak  louder  than  a  whisper  since. 

About  two  months  after  onset  she 
noticed  a  noise  in  the  right  ear  which 
seemed  like  a  "distant  pumping  machine." 
This  was  constantly  present  and  grad- 
ually became  louder  until  it  sounded  like 
"escaping  steam."  Later  it  became  still 
louder  and  was  likened  to  "terrific  rhyth- 
mic pounding."  About  two  months  after 
the  onset  of  the  tinnitus  she  became  abso- 
lutely deaf  in  the  right  ear. 

In  August,  1915,  she  was  under  observa- 
tion at  the  Neurological  Institute  with  a 
tentative  diagnosis  of  syphilitic  menin- 
gitis, but  as  lumbar  puncture  and  Wasser- 
mann were  entirely  negative,  she  was  dis- 
charged without  a  definite  diagnosis.  In 
November  she  went  to  Boston  and  consult- 
ed Dr.  Gushing,  who  advised  hysterec- 
tomy for  removal  of  a  fibroid,  but  gave  no 
diagnosis  as  to  the  cause  of  her  cranial 
nerve  palsies.  He  expressed  the  opinion, 
however,  that  the  condition  was  stationary 
and  would  not  progress. 

All  symptoms  remained  stationary  until 
June  30,  19 1 8,  when  the  entire  right  side 
of  the  face  suddenly  became  paralyzed. 
On  May  30,  1919,  she  suddenly  developed 
a  stiffness  in  the  right  side  and  back  of  her 
neck,  and  an  area  of  exquisite,  burning 
pain  at  the  base  of  the  skull  to  the  right 
of  the  mid-line.  From  this  time  until  the 
present  there  has  been  almost  constant 
tonic-spasm  of  the  muscles  of  the  right 
side  and  back  of  the  neck,  which  is  so  severe 
that  she  is  unable  to  turn  her  head  to  the 
right.  These  spasms  are  accompanied  by 
agonizing  pain.  For  some  time  previous  to 
the  onset  of  this  pain  she  had  noticed  an 
atrophy  of  some  of  the  muscles  in  the  right 
side  of  the  neck.  Ever  since  the  onset  of  the 
pain  she  has  had  attacks  of  vomiting, 
nearly  every  day  when  the  pain  was  most 
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extreme.  During  the  past  two  weeks  the 
pain  has  been  much  less  severe  and  there 
have  been  practically  no  vomiting  attacks. 

PHYSICAL  EXAMINATION 

The  patient  lies  propped  up  in  bed, 
turned  partly  on  the  right  side,  with  her 
hands  supporting  the  right  side  of  the 
neck.  There  is  no  cyanosis,  dyspnea  or 
visible  edema.  Her  general  nutrition  is  fair. 
MentaUy  she  is  alert.  The  skin  is  soft  and 
of  normal  color. 

Head. — There  are  complete  paralysis  of 
the  right  side  of  the  face  and  inabiHty  to 
close   the   right   eye;   obliteration   of   the 


Nose. — There  is  no  nasal  discharge  nor 
evident  obstruction  to  breathing. 

Mouth. — The  lips  are  of  normal  color. 
The  tongue  is  protruded  to  the  right,  there 
being  a  marked  atrophy  of  the  right  hah, 
which  is  also  rather  dry.  There  is  no  gen- 
eral or  fibrillary  tremor.  Teeth  are  nearly 
all  present  and  in  fairly  good  condition. 
Very  slight  pyorrhea  alveolaris. 

Throat. — The  uvula  is  in  the  mid-line. 
The  tonsils  are  small.  There  is  no  pharyn- 
geal injection  or  exudate. 

Neck. — There  is  no  thyroid  enlargement, 
venous  engorgement  or  abnormal  pul- 
sation. 


Fig.  2. 


Photographs  Showing  Complete  Paralysis  of  Right  Side  of  Face  and  Right 
Half  of  Tongue. 


wrinkles  on  the  forehead  on  the  right  side 
and  of  the  right  riaso-labial  fold.  The 
mouth  is  drawn  over  to  the  left  and  the 
right  cheek  is  relaxed  and  immobile. 

Eyes. — Conjunctivae  and  scleras  are  clear. 
There  is  no  injection  or  inflammation,  no 
petechias,  jaundice  or  arcus  senilis.  Pupils 
are  equal  and  regular. 

Ears. — Absolute  deafness  in  the  right 
ear.  Hearing  is  normal  in  the  left.  There  is 
no  discharge  from  either  ear  or  mastoid 
tenderness. 


Superficial  Lymph  Glands  not  palpable. 

Spine. — No  spinal  curvature,  mobility 
normal.  No  vertebral  tenderness. 

Thorax. — Symmetrical;  moves  regularly 
and  symmetrically  with  respiration;  no 
abnormal  pulsations.  Breasts  not  tender. 
No  masses. 

Lungs. — Are  normal  throughout. 

Heart. — Left  limit  of  dullness  is  9  cm. 
to  the  left  of  the  mid-line  in  the  fifth  inter- 
space. Heart  sounds  are  of  normal  charac- 
ter. There  are  no  mtunaurs.  Pulse  rate, 
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82,  full,  regular.  Artery  walls  not  palpable. 
Blood  pressure,  systolic  140;  diastolic  90. 

Abdomen. — Symmetrical,  moves  nor- 
mally with  respiration.  Scar  from  old 
laparotomy  in  the  mid-line.  There  is  no- 
where tenderness  or  muscular  resistance. 
No  masses  or  signs  of  peritoneal  fluid. 

Liver  and  spleen  not  felt. 

Extremities. — No  abnormalities  of  mus- 
culature, bones  or  joints.  No  edema  or 
tremors. 

9/ 1 5/ 1 9.  X-ray  of  skull  shows  no  intra- 
cranial abnormality. 

9/22/19.  Report  of  Electrocardiogram. — 
Curves  representative  of  both  auricular 
and  ventricular  complexes  are  normal  in 
leads  I  and  II.  In  lead  III  the  deflection  of 
S  is  exaggerated,  which  is  indicative  of 
preponderance  of  the  left  ventricle  The 
conduction  (P-R)  period  is  .18  second 
(normal). 

NEUROLOGICAL   EXAMINATION 

September  4,  1919 

Voluntary  Motor  System.  Abnormal 
Attitudes  and  Deformities. — Patient  is  in  a 
reclining  position,  the  head  turned  slightly 
to  the  right,  the  chin  elevated.  The  head 
and  neck  are  held  rigidly  in  this  position 
and  the  whole  trunk  is  turned  in  looking 
to  right  or  left.  The  right  shoulder  hangs 
lower  than  the  left  and  there  is  atrophy 
of  the  muscles  of  the  right  side  of  the  neck, 
and  the  upper  portion  of  the  right  shoulder. 
The  right  side  of  the  face  is  flaccid  and 
immobile.  There  are  no  deformities  of  the 
spine  or  extremities. 

Gait. — Patient  walks  easily  without  any 
evidence  of  disorder. 

Coordination. — Equilibratory :  Standing 
with  feet  together,  eyes  open  or  closed, 
there  is  no  swaying.  Non-equilibratory : 
The  finger-to-nose,  pointing  and  pass- 
pointing,  and  heel-to-knee  tests  are  all 
well  performed.  There  is  no  dysmetria  or 
adiadochokinesis. 

Skilled  Acts. — -There  is  no  dyspraxia  or 
apraxia.  Patient  is  unable  to  speak  above 
a  whisper;  otherwise  there  is  no  disorder. 


Reflexes: 

Deep  Right  Left 

Jaw 2  2 

Pectoral 2  2 

Biceps 2  2 

Triceps 2  2 

Radial i  i 

Ulnar i  i 

Patellar 2  2 

Achilles 2  2 

Superficial 

Supra-umbilical 2  2 

Suprapubic 2  2 

Upper  lateral  abdominal 2  2 

Lower  lateral  abdominal 2  2 

Plantar  flexion Present  Present 

Babinski Absent  Absent 

I  =  slight;  2  =  active;  3  =  very  active;  4  =  with 
transient  clonus;  5  =  with  permanent  clonus. 

A  bnormal  Involuntary  Movements. — 
None  noted. 

Muscle  Strength. — Neck:  Patient  is  un- 
able to  rotate  the  head  to  the  left  more 
than  about  one-half  the  normal  extent. 
Rotation  to  the  right  is  normal.  Elevation 
of  the  right  shoulder  is  distinctly  weaker 
than  that  of  the  left.  Movements  of  the 
trunk  and  extremities  are  equal  and  normal 
on  both  sides. 

Muscle  Status. — Contour,  consistence 
and  tone  are  normal  except  for  the  right 
trapezius  and  sternomastoid. 

Abnormal  Associated  Movements. — Not 
tested. 

Nerve  Status. — Not  tested. 

General  Sensory. — Touch,  pain,  tem- 
perature, vibratory,  muscle  tendon  sense, 
are  normal  throughout. 

Cranial  Nerves. — Olfactory  Nerve  and 
Nose:  Sense  of  smell  seems  normal  in  each 
nostril. 

Optic  and  Oculomotor  Apparatus. — 
Visual  acuity  in  each  eye,  roughly  tested, 
is  normal.  There  is  no  contraction  of  the 
visual  fields.  Eye  grounds:  Discs  are  well 
outlined  in  each  eye.  Vessels  appear  nor- 
mal. There  are  no  hemorrhages  or  other 
abnormalities  noted.  Pupils  are  equal, 
regular,  centrally  placed,  react  actively  to 
light  and  on  accommodation.  There  is  no 
exophthalmos,  enophthalmos  or  ptosis. 
There  is  no  strabismus  or  other  ocular 
deviation.  Nystagmus  is  absent. 
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Acoustic  Nerve  and  Ear. — Patient  is 
absolutely  deaf  in  the  right  ear,  no  sound 
being  perceived  by  either  air  or  bone  con- 
duction. Hearing  is  normal  in  the  left  ear. 

Trigeminus  Nerve  and  Mouth. — Sensa- 
tion of  the  face  and  mouth  is  normal. 
Movements  of  the  jaw  are  normal  and 
equal  on  the  two  sides. 

Facial  Nerve  and  Face. — Taste  on  the 
anterior  two-thirds  of  the  tongue  on  each 
side  is  diminished  and  uncertain  to  sugar 
and  salt.  There  is  complete  paralysis  of 
the  right  side  of  the  face  with  absolute 
immobility  of  the  forehead,  orbicularis 
palpebrarum,  and  the  muscles  of  the  face 
including  the  platysma  myoides.  There  is 
absence  of  secretion  of  tears  in  the  right 
eye;  also  a  diminished  secretion  of  saliva 
in  the  right  portion  of  the  mouth  so  that 
it  IS  drier  than  the  left  side. 

Glossopharyngeus  and  Vagus  Nerves, 
Pharynx  and  Larynx. — Taste  on  the  pos- 
terior portion  of  the  tongue  is  normal. 
Saliva  secretion  is  diminished  on  the  right 
side;  probably  normal  on  the  left.  The 
uvula  is  in  the  mid-line.  Palatal  and 
pharyngeal  reflexes  are  active.  Phonation: 
The  patient  is  unable  to  speak  above  a 
whisper.  Swallowing  is  said  to  be  difficult. 
Respiration  and  cardiac  action  normal. 

Spinal  Accessory  Nerve. — There  is 
atrophy  of  the  right  sternomastoid  and 
the  superior  fibres  of  the  right  trapezius  so 
that  the  shoulder  hangs  somewhat  lower 
on  the  right  side.  The  outline  of  the  back 
and  upper  portion  of  the  shoulder  are 
altered,  being  more  concave  than  normal. 
The  right  shoulder  does  not  move  during 
respiration.  The  lower  portion  of  the 
shoulder-blade  is  thrown  outward  and 
backward  and  is  more  prominent  than 
on  the  left  side.  The  middle  portion  of  the 
trapezius  seems  practically  normal. 

Hypoglossus  Nerve  and  Tongue. — The 
tongue  is  protruded  markedly  to  the  right, 
there  being  extreme  atrophy  of  the  right 
half  of  the  tongue  with  wrinkling  and 
deformity  of  the  surface.  There  is  no 
tremor.  Articulation  is  good.  Auscultation 
over  the  right  mastoid  process  discloses 
a   loud   blowing   murmur   which   is   syn- 


chronous with  the  heart  beat.  It  is  loudest 
at  this  point  but  is  transmitted  down  the 
neck  along  the  line  of  the  carotid  vessels 
for  a  distance  of  about  2  inches.  Com- 
pression of  the  carotid  artery  against  the 
carotid  tubercle  causes  the  murmur  to 
disappear. 

DISCUSSION 

Aneurysms  of  the  intracranial  arteries 
are  of  quite  frequent  occurrence,  although 
their  presence  is  usually  not  suspected 
during  life.  Feamsides  reports  144  in- 
stances in  5,432  autopsies.  Osier  found  12 
in  800  postmortems;  and  Pitt  records  23 
in  9,000  examinations. 

Etiology. — It  is  well  known  that  aneu- 
rysm of  the  aorta  and  large  elastic  vessels 
are  nearly  universally  of  syphilitic  origin. 
In  a  study  of  a  large  number  of  aneurysms 
Fearnsides  found  that  96  per  cent  of  all 
aneurysms  of  the  aorta,  100  per  cent  of  all 
aneurysms  of  the  large  elastic  arteries, 
and  only  6.25  per  cent  in  the  small  mus- 
cular and  elastic  arteries  were  produced 
by  syphilis.  In  the  large  elastic  vessels  the 
process  starts  by  involvement  of  the  vasa 
vasorum  which  leads  to  a  disintegration  and 
weakening  of  the  elastic  media  and  conse- 
quently a  stretching  of  the  wall  and 
irregular  enlargement  of  the  lumen.  Luetic 
involvement  of  the  smaller  vessels  where 
the  media  is  composed  of  both  muscular 
and  elastic  tissue  is  quite  different.  Here 
the  spirochete  gives  rise  to  an  irritation 
and  proliferation  of  the  endothelium  of 
the  intima,  the  foi-mation  of  granulation 
tissue  and  later  fibrous  replacement,  which 
results  in  diminution  in  the  vascular  lumen 
and  eventually  an  obliterating  endarteritis 
rather    than    the    aneurysmal    formation. 

Feamsides  has  given  the  whole  subject 
of  cerebral  aneurysms  very  elaborate  study 
and  consideration  and  classifies  the  etiolog- 
ical elements  somewhat  as  follows : 

I.  Inflammatory:      i.    Granulomatous 
(syphilis,  tuberculosis,  rheumatism,  etc.). 
2.  Non-granulomatous     (pyogenic     infec- 
tion). 

II.  Non-Infiammatory ;  I.  Congenital. 
2.  Degenerative. 
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Aneurysms  of  inflammatory  origin  are 
usually  of  the  non-granulomatous  type. 
The  infection  of  the  vessel  wall  may  take 
place  either  by  direct  infection  from  septic 
emboli  within  the  lumen,  by  micro-organ- 
isms reaching  the  media  or  adventitia,  by 
the  vasa  vasorum,  by  the  settling  of  micro- 
organisms on  the  surface  of  the  intima,  or 
by  direct  inward  spread  of  inflammation 
from  surrounding  tissue.  Of  these  various 
possibilities,  the  infection  due  to  septic 
emboli  is  probably  the  most  common. 

Aneurysms  of  intracranial  arteries  of 
syphilitic  origin  are  uncommon.  In  the  44 
cases  studied  by  Fearnsides  there  was  no 
case  of  this  group. 

Vascular  weakness  resulting  in  aneurys- 
mal dilatation  is  more  frequently  caused  by 
non-inflammatory  processes.  The  congeni- 
tal group  compi  ises  those  in  which  there  is 
an  inherent  weakness  of  the  elastic  coat. 

The  non-inflammatory  degenerative 
changes  are  frequently  associated  with 
high  blood  pressure  and  general  cardio- 
vascular disease. 

The  place  of  origin  of  these  aneurysms 
is  frequently  at  a  point  of  branching  or 
jtmction. 

Distribution. — Von  Hofmann  studied  78 
cases  of  aneurysm  of  the  cerebral  arteries 
and  found  the  order  of  frequency  of  in- 
volvement of  the  various  vessels  as  fol- 
lows: (i)  Middle  cerebral;  (2)  internal 
carotid;  (3)  anterior  communicating;  (4) 
basilar;  (5)  vertebral;  (6)  anterior  cerebral. 

Symptoms. — In  most  instances  there  are 
no  deflnite  symptoms  until  rupture  has 
occurred.  While  a  rupture  is  usually  fatal, 
with  the  general  symptoms  of  cerebral 
hemorrhage,  in  a  certain  proportion  of 
cases  there  is  partial  rupture  or  leakage  at 
intervals  with  symptoms  of  repeated  apo- 
plectic attacks  plus  those  of  meningeal 
irritation.  The  removal  of  bloody  spinal 
fluids  on  spinal  puncture  in  a  patient 
presenting  these  symptoms  makes  the 
diagnosis  reasonably  certain. 

General  symptoms  of  a  brain  timior  are 
rarely  present  before  rupture  has  occurred. 
Many  cases  are  reported,  however,  where 
there  has   been   considerable  leakage   at 


some  time  before  death  and  in  which  head- 
ache and  choked  disc  were  present.  Local- 
izing symptoms  before  rupture  are  usually 
absent,  but  if  they  do  occur,  are  due  to 
irritation  or  paralysis  of  one  or  more  of  the 
cranial  nerves.  As  the  middle  cerebral  and 
internal  carotid  are  the  most  frequent 
seats  of  anetirysms,  the  cranial  nerves  most 
often  affected  are  the  second  and  the  third. 
Cases  have  been  reported  in  which  the 
fifth,  sixth  and  seventh  nerves  have  been 
involved,  but  I  have  seen  no  reported 
instances  in  which  the  tenth,  eleventh 
and  twelfth  nerves  were  paralyzed. 

Diagnosis. — The  diagnosis  of  intra- 
cranial anetuysm  in  this  case  seems  rea- 
sonably certain  on  consideration  of  the 
clinical  history  and  neurological  findings. 
The  history  is  that  of  irritation  and  later 
paralysis  of  the  right  twelfth,  eighth  and 
eleventh  nerves  with  paralysis  of  the 
seventh  and  involvement  of  the  tenth  on 
the  same  side.  These  lesions  could  con- 
ceivably be  produced  by  a  new  growth,  a 
basilar  meningitis  or  an  aneurysm  of  the 
vertebral  arteries.  It  is  not  probable  that 
a  new  growth  in  this  locality,  of  foiir  years' 
duration,  could  produce  this  group  of 
findings  without  also  causing  compression 
of  the  medulla  or  cerebellum  and  signs  of 
increased  intracranial  presstire.  Basilar 
meningitis  is  certainly  not  likely  in  view  of 
the  negative  serological  findings.  The 
presence  of  a  murmur  is  not  pathogno- 
monic of  an  aneurysm,  as  it  has  been  heard 
in  other  conditions.  However,  it  is  evi- 
dence in  favor  of  an  aneurysm,  and  taken 
in  conjunction  with  the  other  findings,  it 
seems  quite  probable  that  we  have  in  this 
instance  an  aneurysm  of  the  right  verte- 
bral artery  originating  at  the  jtmction  of 
this  vessel  with  its  largest  branch,  the 
posterior  inferior  cerebellar. 
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The  case  about  to  be  described  presents 
several  features  which  seem  to  distinguish 
it  from  the  chronic,  progressive,  degener- 
ative chorea,  though  the  patient  shows  a 
clinical  picture  which  closely  resembles 
Huntington's  disease.  The  question,  there- 
fore, is  whether  in  the  present  instance  we 
are  dealing  with  a  distinct  clinical  entity 
or  an  unusual  form  of  Huntington's  chorea. 
Not  all  chronic  choreas,  of  course,  are 
Huntingtons,  and  many  cases  have  been 
recorded  under  various  titles,  such  as 
chorea  adultorum  permanens,  chronic  in- 
termittent chorea,  chronic  perennial 
chorea,  etc.,  but  our  patient  apparently 
belongs  to  a  special  type  of  hereditary 
chorea,  which  is  neither  progressive  nor 
degenerative.  Before  discussing  the  various 
features  which  tempt  one  to  introduce  a 
distinct  clinical  entity  it  may  be  well  first 
to  give  a  detailed  description  of  the  case, 
together  with  short  histories  of  the  ascend- 
ants, descendants,  and  collaterals  in  whom 
choreas  have  been  found. 

History. — R.  P.,  American,  female, 
married,  age  thirty-six,  complained  of 
peculiar  movements  of  her  arms,  hands, 
body  and  legs,  and  twitchings  of  her  face, 
all  of  which  were  aggravated  by  annoyance. 
She  also  complained  of  weak  spells  and, 
pains  about  the  heart.  Her  condition  came 
on  sixteen  years  before,  was  gradual  in 
onset,  soon  assumed  a  stationary  character 
and  has  not  progressed  for  a  number  of 
years ;  in  fact  the  patient  believes  that  her 
condition  is  somewhat  better.  The  onset  is 
said  to  have  followed  upon  a  miscarriage, 
though  the  patient  admits  having  had 
"shakings"  of  all  parts  of  the  body  inter- 
mittently for  a  long  time  before  that,  but 
they  had  not  interfered  with  her  work  and 
lasted  for  short  periods  at  a  time. 

*  Presented  Dec.  4,  1919,  at  a  Clinical  Conference,  Department 
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A  little  closer  investigation  shows  that 
sixteen  years  ago,  that  is  in  1903,  the 
patient  complained  of  weakness  about  the 
heart.  While  her  husband  was  away  from 
home  she  fainted  and  when  found  in  that 
condition  was  taken  to  a  hospital  where 
she  lay  for  two  weeks,  suffering  from  ' '  ner- 
vousness" and  weakness.  She  had  many 
spells  of  weakness,  but  does  not  recall 
whether  she  had  any  irregular  movements. 
She  is  quite  sure,  however,  that  'the  move- 
ments which  she  now  presents  were  evident 
soon  after  she  left  the  hospital.  It  is  not 
certain  whether  the  grimaces  of  the  face, 
the  movements  of  arms  and  legs  and  those 
of  the  body  came  on  simultaneously,  but 
they  did  not  take  long  in  reaching  the  pres- 
ent stage. 

Some  days  the  movements  are  better, 
at  other  times  they  are  worse,  but  they 
never  stop.  They  are  present  even  at  night 
during  sleep.  They  are  worse  in  the  pres- 
ence of  strangers  and  when  emotional  de- 
mands are  made  upon  the  patient.  The 
movements  do  not  interfere  with  her  work ; 
occasionally  she  drops  things,  but  only 
when  very  nervous. 

Throughout  her  iUness  she  has  been 
suffering  from  spells  of  "weakness."  These 
spells  consist  of  having  a  dark  cloud  before 
her  eyes,  feeling  faint  and  at  times  losing 
consciousness  (?)  and  falling.  She  never 
has  convulsions,  sphincteric  loss,  biting  of 
tongue,  amnesia,  etc.  While  "unconscious" 
she  hears  a  buzzing  sound,  as  if  she  were 
in  the  street.  A  quarrel,  an  injury  or  any 
excitement  brings  on  an  attack.  There 
evidently  is  an  important  psychic  or  hys- 
terical element,  which  may  or  may  not 
have  something  to  do  with  the  patient's 
chorea;  but  its  consideration  will  be  de- 
ferred for  discussion  under  diagnosis. 

Past   History    is    negative.    Habits    are 
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good,  sleep  is  disturbed  by  the  "shakings," 
appetite  good,  bowels  regular.  Menses  are 
regular,  last  six  to  seven  days,  are  profuse 
and  accompanied  by  cramps  and  head- 
aches. She  urinates  six  times  by  day  and 
occasionally  by  night.  Libido  absent. 
Vision  is  poor,  hearing  normal,  no  vertigo, 
occasional  pains  in  legs  and  back  ever 
since  the  onset  of  her  trouble.  She  claims 
that  her  memory  is  not  good. 

Family  History. — Her  father  was  the 
•uncle  of  her  mother.  There  is  no  histor3^  of 
epilepsy,  insanity  or  alcohohsm  in  the 
family.  Her  father  had  a  similar  condition 
to  that  of  the  patient.  His  arms  and  legs 
were  shaking  and  he  suffered  from  that 
condition  for  more  than  twenty  years,  or 
as  long  as  the  patient  can  remember.  He 
is  said  to  have  dropped  things  because  of 
his  tremor,  but  its  exact  natiore  could  not 
be  determined.  Mentally  he  was  perfectly 
sound  up  to  the  day  of  his  death,  which 
was  occasioned  by  tuberculosis  at  68.  One 
brother  of  the  patient  has  shaking  and 
trembling  of  both  arms,  but  that  does  not 
interfere  with  his  work,  he  does  not  drop 
things  and  mentally  he  is  normal.  Unfor- 
tunately I  could  not  observe  this  brother 
although  I  have  made  several  efforts  to 
see  him. 

The  patient  married  at  sixteen,  twenty 
years  ago.  The  fij-st  daughter  is  eighteen, 
is  not  nervous  but  has  poor  eyesight  and 
nystagmus.  The  second  daughter  is  sixteen, 
has  nervous  spells  during  which  she  gets 
weak  and  her  whole  body  shakes.  The 
spells  bear  a  fiinctional  stamp  and  the 
shaking  cotild  hardly  be  cahed  choreic. 
Two  miscarriages  followed  after  the  birth 
of  the  second  child,  but  they  were  said  to 
be  due  to  "natural  causes."  Two  boys, 
nine  and  six  respectively,  have  chorea. 
Both  have  nystagmus.  Their  condition  will 
be  described  later. 

General  Status. — ^The  patient  is  very 
easily  startled,  the  shghtest  noise  or  sound 
of  voice,  or  movement  intensifies  her  move- 
ments. Her  gait  is  swaving,  jerkj^  irregular, 
the  whole  body  being  incoordinate.  There 


is  something  clowmsh  about  it  at  times, 
and  she  often  throws  one  side  of  the  body 
forw'ard  as  she  makes  a  step.  She  cannot 
walk  in  a  straight  line,  has  difficulty  in  stand- 
ing on  either  foot,  cannot  stand  sttH  for 
more  than  a  moment  and  then  only  at  the 
expense  of  great  effort.  Standing  with  feet 
together,  ej'es  open  and  closed,  brings  out 
many  irregular  choreic  movements  of  aU 
parts  of  the  body.  Finger-to-noSe,  finger- 
to-finger  and  heel-to-knee  tests  are  carried 
out  with  difficulty.  There  possibly  is  some 
dysmetria  and  adiadochokinesis.  As  for 
skiUed  acts,  the  patient  has  difficulty  in 
picking  up  objects,  owing  to  the  chorea, 
but  she  never  fails  to  get  hold  of  them. 
Handwriting  shows  the  effect  of  incoordi- 
nation. The  speech  is  slow,  not  scanning, 
but  somewhat  jerky. 

Abnormal  Involuntary  Movements. — 
There  are  irregular,  jerky,  purposeless, 
meaningless,  quick  movements  of  whole 
parts,  of  arms,  legs,  body,  hands.  Occasion- 
ally twisting  of  the  whole  body.  Cannot 
hold  her  head  in  one  position  for  any  length 
of  time.  The  eyeballs  wander  in  an  irregu- 
lar, jerky,  choreic  way  in  their  sockets. 
There  is  something  foolish  and  bizarre 
about  aU  the  movements.  They  are  inten- 
sified by  any  emotion,  they  are  temporarily 
absent  when  attention  is  diverted,  activity 
brings  them  out,  but  a  strong  eft'ort  of  the 
will  momentarily  controls  them  in  one  part, 
only  to  break  out  more  violently  in  an- 
other. There  is  a  coarse,  irregular  moto- 
facient  tremor  in  the  fingers,  which  may, 
however,  be  part  of  the  chorea.  In  general, 
all  the  movements  are  more  rapid  than  in 
ordinary  chorea.  The  face  shows  an  occa- 
sional grimace  and  the  tongue  is  qmckly 
jerked  back  on  momentarj^  protrusion. 

The  Superficial  and  Deep  Reflexes,  except 
for  the  abdominals,  which  could  not  be 
ehcited  on  account  of  the  flabbiness  of  the 
abdomen,  are  present  and  equal.  No  patho- 
logical reflexes.  Muscle  strength  is  normal, 
but  she  cannot  maintain  any  voluntary 
effort  for  more  than  an  instant.  There  are 
no  atrophies  or  hypertrophies.  The  muscle 
tone  varies  from  normal  to  hj^po-  or  hyper- 
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tonus.  Occasionally  there  were  present 
uncontrolled  associated  movements  during 
the  execution  of  unrelated  movements.  All 
modes  of  sensation  were  normal  over  the 
entire  body. 

Cranial  Nerves.  Vision. — O.D.  20/- 
100,  O.S.  5/200,  fields  and  fundi  normal. 
Pupils  were  regular,  equal,  reacted  prompt- 
ly to  light  and  on  convergence.  Eye  mus- 
cles normal,  but  there  was  a  general  un- 
steadiness of  movement  of  the  eyes  which 
was  choreic  in  character  and  had  none  of 
the  regularity  or  rhythm  which  is  charac- 
teristic of  nystagmus.  Hearing  was  normal. 
Motor  and  sensory  fifth  (cornea)  normal. 
The  facial  muscles  were  normal  but  showed 
choreic  movements,  occasionally  forming 
grimaces.  Palatal  and  pharyngeal  reflexes 
present,  uvula  normal  in  position.  The 
tongue  was  normal  but  cotdd  not  be  pro- 
truded for  more  than  an  instant,  being 
immediately  jerked  back. 

Mental  Status  perfectly  normal.  De- 
spite the  fact  that  the  patient  claimed 
poverty  of  memory  she  recalled  things 
perfectly  well  and  no  real  defect  could  be 
made  out.  What  seemed  to  her  poor  memory 
is  in  reality  defective  attention.  Emo- 
tionally she  was  easily  irritable,  quickly 
startled,  and  unduly  annoyed,  but  she 
was  not  lachrymose  or  actually  anxious. 

Systemically,  the  examination  proved 
negative. 

Before  discussing  the  case  it  may  be  well 
to  describe  briefly  the  status  of  two  of  the 
patient's  children. 

S.  P.,  male,  age  nine  and  a  half  years, 
grade  3B,  has  twitchings  and  drops  things. 
This  began  at  the  age  of  seven,  when  it 
was  noticed  that  of  a  sudden  he  found  diffi- 
culty in  eating,  buttoning  his  clothes,  hold- 
ing things,  etc.  Soon  he  could  not  feed 
himself,  had  difficulty  in  talking  and  walk- 
ing and  even  wet  and  soiled  himself.  There 
were  irregular,  jerky  movements  of  arms 
and  legs,   but  few  or  no   grimaces.   The 


condition  was  diagnosed  as  acute  chorea; 
he  was  in  the  hospital  for  some  time  and 
altogether  the  severe  movements  lasted 
some  six  months.  The  condition  never 
cleared  up  altogether,  varied  from  time  to 
time,  but  the  boy  was  able  to  attend  school. 
After  two  years  an  acute  exacerbation 
occurred,  which  has  lasted  to  date — about 
ten  months — without  any  remission. 

The  past  history  is  not  significant.  On 
examination  the  boy  shows  typical  irregu- 
lar, purposeless,  jerky  choreic  movements 
of  arms  and  legs.  These  are  brought  out 
markedly  in  all  equilibratory  and  non- 
equihbratory  tests.  The  deep  and  super- 
ficial reflexes  are  normal.  There  is  irregular 
tonus  of  the  muscles.  Sensation  is  normal. 
The  cranial  nerves  are  nortnal.  A  quick, 
irregular  nystagmus  is  present,  possibly 
due  to  the  fact  that  the  boy  is  a  partial 
albino.  Systemic  examination  was  negative. 

A.  P.,  the  youngest  boy,  age  six,  has  had 
slight  irregular  twitchings  for  three  years. 
He  has  become  restless,  cannot  sit  for  any 
length  of  time  in  one  place  or  keep  himself 
occupied.  His  past  history  is  irrelevant, 
though  he  had  measles,  pertussis,  diph- 
theria, pneumonia  and  pleurisy.  Examina- 
tion shows  slight  unsteadiness  in  equihbra- 
tory  and  non-equilibratory  tests,  but  of  a 
choreic  nature.  There  are  occasional  mild 
purposeless,  jerky,  choreic  movements  in 
arms  and  legs.  The  reflexes  are  normal, 
muscle  strength  is  good,  sensation  intact. 
AU  the  cranials  are  normal,  but  there  is 
some  nystagmus  on  looking  forward  and 
trying  to  fix  the  gaze.  General  systemic 
exaction  is  negative. 

DISCUSSION  AND  DIAGNOSIS 

To  summarize,  then,  we  have  a  yotmg 
woman  of  thirty-six  who  has  been  suffering 
from  a  chronic,  non-progressive  chorea  for 
sixteen  years  or  more.  Her  father  un- 
doubtedly had  a  chronic  chorea  for  twenty 
years,  but  apparently  it  was  not  degen- 
erative in  character.  One  brother  has 
"shakings"  of  the  arms.  One  daughter  is 
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"nervous";  two  boys  have  chorea,  one 
of  them  a  severe  form  which  has  lasted  for 
almost  three  years  with  some  mild  remis- 
sion, the  other  a  continuous  mild  form, 
also  for  three  years.  The  clinical  picture 
of  the  woman  is  typicaUy  Huntingtonian 
in  behavior  and  there  is  that  bizarre  clown- 
ishness  about  it  which  goes  with  that  dis- 
ease. There  is  no  doubt  about  the  heredi- 
tary^ nature  of  the  condition,  three  genera- 
tions showing  chorea  of  a  continuous 
and  prolonged  nature.  But  our  patient 
does  not  show  two  of  the  most  prominent 
symptoms  which  go  with  a  Huntington. 
Her  condition  is  not  progressive,  in  fact 
is  stationary  if  not  somewhat  better; 
secondly,  there  is  absolutely  no  defective 
mentahty,  not  to  speak  of  even  an  ap- 
proach to  dementia.  The  poor  memory 
which  the  patient  complained  of  is  cer- 
tainly not  due  to  mental  degeneration,  as 
her  attention  alone  is  defective. 

Himtington's  chorea  is  a  hereditary 
chronic,  progressive  disease  nearly  always 
showing  mental  degeneration  up  to  idiocy 
and  dementia.  It  comes  on  between  thirty 
and  forty,  at  times  after  pregnancy.  The 
clinical  picture  resembles  chorea,  except 
that  the  movements  are  somewhat  quicker, 
the  face  shows  more  grimaces,  the  speech 
is  rather  differently  affected,  there  is 
smacking  of  lips  and  tongue.  The  gait  is 
clownish;  there  are  rocking,  flinging,  sud- 
denly-stopping movements  in  walking. 
The  condition  is  intensified  by  emotion, 
but  movements  can  be  controlled  by  an 
effort  of  the  will  so  that  eating,  writing, 
threading  a  needle  and  even  shaving !  may 
be  possible.  The  inhibition  of  one  set  of 
muscles  is  usually  carried  out  at  the  cost 
of  restlessness  of  another  set.  The  pathol- 
ogy of  Huntington's  chorea  has  not  been 
quite  definitely  correlated  with  its  sj^mp- 
tomatology  although  various  brain  exami- 
nations revealed  disseminated  miliar^'  en- 
cephalitic  processes,  chronic,  diffuse  men- 
ingo-encephalitis  with  atrophy  of  the  cor- 
tex and  changes  somewhat  similar  to  those 
fotmd  in  general  paresis.  Some  authors 
have    found    proliferation     of    neuroglia, 


atrophy  of  supratangential  and  radiating 
fibers  and  rormd  cell  infiltration  about 
the  vessels  and  pyramidal  layers.  Others 
think  that  the  disease  is  due  to  congenital 
malformation  of  the  motor  cortex,  with  the 
above  changes  secondary  in  nature. 

While  the  clinical  picture  of  our  patient 
fits  in  fairly  well  with  that  of  a  Huntington, 
serious  consideration  might  be  given  to 
hysteria.  The  attacks  of  fainting  or  so- 
called  spells  of  weakness  speak  in  its  favor, 
but  there  is  nothing  else  either  of  psychic' 
or  somatic  nature  to  confirm  that  diagno- 
sis; nor  would  a  hysterical  condition  be 
incompatible  with  chorea.  It  is  a  well- 
known  fact  that  hysteria  and  chorea  are 
sometimes  associated.  So  too  one  need 
not  lay  too  much  emphasis  on  the  marked 
intensification  of  the  patient's  movements 
by  emotional  stress,  as  this  is  in  itself. a 
part  of  most  choreas  and  particularly  of 
the  hereditary  type. 

There  are  other  forms  of  chronic  chorea 
with  which  our  patient's  condition  might 
be  correlated,  if  it  were  not  for  a  few  out- 
standing contradictions  which  make  it 
altogether  unlikely.  Chorea  gravidarum 
is  a  remote  possibility,  as  the  condition 
began  ostensibly  with  a  miscarriage,  but 
the  fact  is  that  that  type  of  chorea  usually 
stops  with  the  emptying  of  the  uterus  and 
only  rarely  becomes  chronic.  Also  it  is 
never  hereditary.  Serdle  chorea  is  out  of 
the  question  as  it  too  is  not  hereditary  and, 
besides,  our  patient  is  not  senile.  The 
father's  condition  might  be  classed  with 
the  senile  choreas,  b'ut  the  hereditary 
nature  subsequently  revealed  would  render 
such  a  possibihty  unlikely.  It  may  be 
added  that  senile  chorea  is  frequently  asso- 
ciated with  mental  symptoms,  from  which, 
however,  the  father  was  entirely  free. 

Paramyoclonus  multiplex  is  a  more 
likely  possibility,  as  some  of  the  move- 
ments of  OUT  patient  might  be  so  inter- 
preted. However,  there  is  not  that  hght- 
ning-like  and  universality  of  contraction  in 
OUT  patient  which  is  found  in  myoclonia. 
The  bizarre  character  of  gait  and  facial 
and  tongue  movements  and  the  hereditary 
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or  familial  attributes  are  lacking  in  para- 
myoclonus multiplex.  The  functional  na- 
ture might  weU  go  with  either  condition, 
but  cannot  be  relied  upon  as  a  deciding 
factor. 

Chorea  adultorum  permanens,  chronic 
perennial  chorea,  and  chronic  intermittent 
chorea  are  merely  descriptive  names  of 
unexplained  prolonged  choreas,  and  are 
merely  mentioned  as  unfit  classifications 
for  our  patient's  condition. 


CONCLUSION 

Critical  analysis  of  the  history  of  the 
case  together  with  the  clinical  data  force 
the  conviction  that  we  are  dealing  with  a 
non-degenerative  type  of  hereditary  chorea. 
While  there  may  be  dispute  as  to  the  kind 
of  chorea  in  the  various  members  of  the 
family  scattered  over  three  generations, 
there  can  be  none  as  to  the  hereditary 
nature  of  the  condition.  It  is,  indeed,  true 
that  the  children  thus  far  present  fairly 
common  forms  of  chorea  minor,  which 
might  be  purely  coincidental;  it  is  hardly 
fair,  however,  to  make  such  a  statement 


in  view  of  the  marked  tendency  to  chorea 
in  the  family.  Besides  we  are  not  at  all  sure 
that  their  choreas  will  clear  up,  and  in  view 
of  the  past  history  it  would  be  rash  to  give 
a  favorable  prognosis. 

Granting  the  hereditary  nature  of  our 
patient's  disease  and  seeing  that  the 
clinical  picture  is  that  of  a  Huntington, 
one  might  call  it  by  that  name  in  spite  of 
the  fact  that  it  is  not  degenerative.  But 
the  utter  absence  of  any  mental  change 
in  the  patient  and  the  fact  that  the  condi- 
tion is  not  progressive  would  tend  to 
differentiate  it  rather  sharply  from  the 
common  clinical  type.  Furthermore,  while 
mental  deterioration  has  very  rarely  been 
found  wanting  in  Huntington's  chorea  it 
is  not  likely  that  that  absence  wovild  char- 
acterize the  choreas  in  all  the  members  of 
the  family  and  in  all  three  generations.  It 
is  possible,  of  course,  that  our  patient 
presents  an  atypical  form  of  Huntington's 
chorea,  but  the  greater  likelihood  is  that 
we  are  dealing  with  a  special  type  of  non- 
degenerative  hereditary  chorea.  Whether 
or  not  it  is  a  distinct  clinical  entity  is  an 
opinion  which  does  not  as  yet  admit  of 
proof. 
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This  study  was  tindertaken  with  an  open 
mind,  and  the  cases  were  analyzed  with  a 
view  to  bringing  out  what  actually  could 
be  observed  rather  than  the  establish- 
ment of  some  preconceived  notion  con- 
cerning the  influence  of  trauma  in  the 
production  of  the  so-called  functional 
nervous  disorders.  The  investigation  was 
Umited  to  the  neuroses.  No  case  was 
included  which  had  any  functional  palsies, 
anesthesias,  convulsive,  somnambulistic 
or  other  hysterical  manifestations.  That 
sort  of  material  wUl  be  left  for  investigation 
on  another  occasion. 

The  Material. — This  consists  of  102 
cases  which  were  personally  observed  by 
the  writer.  All  of  these  cases  were  referred 
by  the  medical  departments  of  various 
insurance  companies  or  by  the  medical 
department  of  the  State  Industrial  Com- 
mission of  the  State  of  New  York.  The 
patients  were  working  men  and  women 
engaged  in  hazardous  occupations  within 
the  meaning  of  the  Compensation  Law' 
of  this  State,  and  were  not  usually  highly 
skilled  technical  mechanics  or  artisans. 
There  is  every  reason  to  believe  that  the 
patients  comprising  the  material  investi- 
gated were  honest  and  did  not  deliberately 
exaggerate  their  condition.  In  every  case  a 
complete  neurological  examination  was 
made,  blood  pressure  taken,  fundi  exam- 
ined, and  a  complete  physical  examination 
was  also  recorded.  A  niimber  of  the 
patients  were  seen  several  times  and 
many  of  them  were  treated  for  a  period  of 
months.  Usually  several  months  had 
elapsed  from  the  date  of  the  injury  before 
the  patient  was  first  seen  by  me.  No  case 
was  seen  any  earlier  than  three  weeks  after 
the  injury. 

^  The  Compensation  Law  of  this  State  (New  York)  allows  a 
maximum  weekly  indemnity  of  $15.00.  Certainly  this  sum  can 
be  earned  by  the  average  laborer  even  though  he  is  not  particularly 
skilled.  Besides  this,  many  patients  were  married  and  had  families 
and  there  was  every  reason  for  them  to  return  to  their  work  as  soon 
as  possible. 


The  Observation. — Of  the  102  cases  inves- 
tigated the  average  age  was  thirty-five 
and  a  half  years;  84  were  married  and  18 
single.  The  disproportion  between  married 
and  single  patients  requires  some  explana- 
tion, and  in  view  of  the  psychological  con- 
siderations which  wiU  be  discussed  later 
the  high  incidence  in  married  individuals 
is  of  some  importance,  especially  in  view  of 
the  fact  that  of  the  102  cases  only  10  were 
females.  The  suggested  explanation  for 
this  is  that  married  men  confronted  with 
the  possibility  of  a  long  period  of  disability 
following  an  injury  are  much  more  apt  to 
react  with  functional  neuroses,  particu- 
larly depressions,  than  would  single  indi- 
viduals. 

In  all  there  were  injiuies  to  the  head  in 
92  cases.  In  72  of  these  the  injuries  to  the 
head  were  in  the  natiore  of  a  direct  trauma, 
that  is,  falling  hammers  or  stones  or  bags 
of  material,  etc.,  which  struck  the  patients 
on  the  head.  In  20  cases  the  injury  to  the 
head  was  as  a  result  of  a  fall  of  from  20  to 
30  feet,  the  patient  striking  upon  the  head 
in  falling.  There  were  28  of  these  falling 
accidents,  but  of  these  in  eight  cases  the 
patients  said  that  they  struck  on  the  back, 
indicating  the  lower  dorsal  and  lumbar 
regions  of  the  spine.  There  were  two 
patients  who  were  struck  severe  blows  in 
the  stomach  in  falling.  The  vast  majority 
of  the  cases,  therefore,  consisted  of  patients 
who  had  experienced  trauma  to  the  head, 
usually  sufficient  to  inflict  at  least  one 
scalp  wound.  The  injuries  were  all  sus- 
tained in  large  factories  where  there  was 
considerable  noise  and  excitement  follow- 
ing the  accident,  or  the  falls  were  from 
buildings  where  the  mechanic  was  em- 
ployed and  where  there  was  invariably 
excitement  attending  the  fall.  Of  these 
patients,  54  were  unconscious  for  periods 
extending  from  a  moment  or  so  to  a  half 
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hour.  Careful  inquiries  were  made  to 
exclude  imder  this  term  those  cases  where 
a  momentary  stunning  had  occurred  rather 
than  real  unconsciousness.  It  can  be 
definitely  accepted  that  in  the  54  cases 
mentioned  an  actual  loss  of  consciousness 
did  take  place.  In  48  cases  the  injury  was 
not  sufficient  to  cause  anything  more  than 
a  momentary  stunning.  Without  exception 
each  one  of  these  injuries  excited  in  the 
patient  at  the  time  of  the  accident  a  really 
deep  emotional  reaction.  They  all  con- 
fessed to  profound  degrees  of  fright.  A 
great  many  of  them  volunteered  the  infor- 
mation at  the  time  of  their  examination 
that  they  could  not  bear  to  think  of  going 
back  to  situations  where  a  repetition  of 
the  accident  was  possible.  A  good  many  of 
them  have  consistently  refused  to  return 
to  the  same  sort  of  occupation  that  they 
pursued  prior  to  the  injury.  It  was  ob- 
served as  a  regular  thing  that  the  patients 
who  had  sustained  their  injuries  as  a 
result  of  falling  accidents  gave  the  most 
marked  neurotic  reactions. 

Some  time  ago,  having  been  attracted 
by  the  statements  of  many  writers,  to  the 
effect  that  the  symptoms  in  the  functional 
war  neuroses  nearly  always  followed  a  con- 
siderable period  after  the  injiuy  was  sus- 
tained, I  made  very  careful  inquiry  con- 
cerning what  one  might  call  the  period  of 
incubation.  Particular  stress,  therefore, 
was  laid  upon  gaining  accurate  informa- 
tion as  to  the  length  of  time  transpiring 
between  the  date  of  the  injury  and  the 
date  of  the  onset  of  the  nervous  symptoms. 
In  81  of  my  cases  the  symptoms  began 
immediately  after  the  accident.  In  21  the 
onset  occurred  from  two  days  to  as  much  as 
30  days  (in  one  case)  after  the  injury.  The 
average  was  about  8  days.  Therefore  the 
so-called  period  of  contemplation  which 
was  so  common  in  the  war  neuroses  and 
which  is  said  almost  invariably  to  have 
occurred  following  war  injiu-ies  before  the 
development  of  the  neurosis,  did  not  occtir 
to  any  remarkable  extent  in  these  cases. 

The  number  of  complaints  which  the 
patients  made  were  as  follows:  The  most 


common  was  sleeplessness,  which  was 
complained  of  in  every  case.  The  sleep  was 
interrupted,  not  restful,  and  often  punc- 
tuated by  horrible  dreams,  which  quite 
frequently  had  to  do  with  the  accident. 
These  dreams  were  in  the  nature  of  a 
rehearsal  of  the  traumatic  experience 
and  were  attended  by  great  fear.  In  83 
cases  the  patients  complained  of  headaches 
which  were  poorly  localized  or  not  referred 
to  any  definite  portion  of  the  head.  In  80 
cases  dizziness  was  also  complained  of. 
The  dizziness  was  not  a  true  vertigo  and 
was  in  no  case  accompanied  by  vomiting, 
falling  or  staggering.  Of  the  positive 
physical  and  neiurological  findings  very 
Httle  can  be  said.  The  examinations  were 
consistently  negative,  except  for  the  con- 
dition of  the  superficial  and  deep  refiexes. 
These  were  without  exception  always 
active.  This  finding  is  not  in  my  opinion  to 
be  lightly  passed  over.  It  is  not  common 
to  examine  100  normal  patients  and  find  as 
a  result  active  reflexes  in  each  case.  In 
normal  individuals  these  reflexes  can  al- 
ways be  elicited,  but  in  the  patients  under 
discussion  not  only  were  they  elicitable 
but  they  were  definitely  hyperactive. 
Using  the  ntmieral  i  for  normal  (elicitable) 
refiexes,  the  reflexes  in  these  patients  may 
be  expressed  by  the  numerals  2  and  3. 
The  reflexes,  however,  were  invariably 
equal,  and  no  case  was  found  in  which  a 
Babinski  or  clonus  or  other  pathological 
sign  could  be  said  to  exist. 

In  passing,  attention  is  called  to  the 
fact  that  these  patients  with  but  very  few 
exceptions  were  hypersensitive  to  pain 
and  temperature  stimuli.  Testing  for  the 
affective  sensations  gave  responses  to 
which  an  unpleasant  element  was  added. 
There  were  no  tremors,  except  a  coarse, 
irregular  unsteadiness  in  the  extended 
hands  so  often  seen  in  all  types  of  func- 
tional nervous  disease.  There  were  no 
anesthesias  and  no  motor  symptoms  of 
any  kind. 

Mentally  no  abnormalities  were  noted 
excepting  that  quite  regularly  there  was  a 
mild  depression  or  anxiety  state.  It  was 
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not  often  found  that  the  patients  com- 
plained of  fatigue.  They  liked  to  be  out- 
doors and  many  of  them  said  that  they 
felt  better  when  they  were  out  walking. 
The  patients  were  usually  restless  and 
often  volunteered  the  information  that 
they  felt  like  fleeing  or  screaming. 

Attention  to  the  cardiovascular  system 
brought  out  nothing  of  note.  The  pulse 
was  usually  increased  to  80  or  85.  No  . 
abnormaUties  of  heart  action  were  noted. 
The  average  blood  pressure  reading  was 
systolic  128  and  diastolic  70.  In  two 
patients  who  did  not  otherwise  show  as  a 
result  of  examination  of  either  their  fundal 
or  peripheral  blood  vessels  any  evidence 
of  arteriosclerosis  or  kidney  involvement, 
the  blood  pressure  was  as  high  as  170 
systolic,  the  diastolic  readings  in  these 
two  cases  being  90  and  100  respectively. 
In  one  patient  the  blood  pressiure  was  102 
systolic  and  66  diastoHc  and  in  another  105 
systolic  and  70  diastolic.  The  lowest  blood 
pressure  reading  was  98  systolic  and  58 
diastoUc.  As  a  rule,  however,  the  usual 
reading  was  about  130  systolic  and  about 
80  diastolic. 

Symptoms  tending  towards  evidences 
of  possible  distrubance  of  the  glands  of 
internal  secretion  proved  disappointingly 
absent.  There  was  no  case  in  which  it  could 
be  said  that  there  was  a  definite  enlarge- 
ment of  the  thyroid  gland.  None  of  my 
patients  showed  any  of  the  eye  symptoms 
of  hyperthyroidism,  nor  did  any  of  the 
cases  show  any  other  of  the  characteristic 
symptoms  of  this  condition.  None  of  them 
had  either  slight  or  considerable  elevation 
of  temperature.  Only  one  patient  had  the 
so-called  Sargent  white  line.  No  case  pre- 
sented itself  in  which  sugar  was  found  in 
the  vuine.  There  ]  were  none  who  had  evi- 
dence of  distiurbance  in  the  distribution  of 
fat  throughout  the  body,  nor  was  there 
any  evidence  in  any  of  them  of  abnor- 
malities of  growth  or  stature.  There  were 
no  complaints  of  falling  hair.  A  good  many 
of  the  patients  complained  of  subjective 
feelings  of  cold  or  heat  in  the  extremities, 
and  a  very  few  showed  objectively  the 


corresponding  condition.  In  about  20  of 
the  patients  x-ray  examinations  had  been 
made  of  the  skull  (sella  ttu-cica)  and  the 
results  of  such  examinations  were  in- 
variably negative. 

The  one  fact  that  struck  me  in  the  obser- 
vation of  the  facies  of  many  of  these  indi- 
viduals was  their  drawn,  worried  perplexed 
expression.  Many  of  them  corrugated 
their  brows  and  faces  and  had  the  appear- 
ance that  is  so  often  noted  in  cases  of 
melanchoHa.  No  photographs  were  taken 
of  these  patients,  because  it  was  impossible 
to  obtain  recent  photographs  of  the  indi- 
viduals prior  to  the  accident  for  purposes 
of  contrast.  Few  of  them  thought  they 
were  ever  going  to  be  perfectly  well,  at 
least  as  well  as  they  were  before  the  acci- 
dent, and  many  of  them  refused  to  believe 
that  they  were  ever  going  to  get  well,  and 
this  mood  seemed  reflected  in  the  faces 
of  many  of  them. 

Summary  of  the  Type  of  Traumatic 
Neurosis. — The  patient  is  usually  a  male, 
a-ged  35,  married,  who  has  suffered  an 
injury  either  to  the  head  or  back.  The 
accident  itself  is  always  attended  with 
much  emotional  reaction,  great  excitement 
and  fear.  In  a  sufficiently  large  number  of 
cases  to  make  it  notewortfiy,  there  is  a 
short  period  of  unconsciousness.  Usually 
the  symptoms  complained  of  begin  very 
shortty  after  the  accident,  in  about  20  per 
cent  of  the  cases  within  eight  days.  The  com- 
plaints made  upon  examination  are  usually 
a  mild,  depressed  or  anxiety  state,  sleep- 
lessness, headaches  and  dizziness.  Careful 
inquiry  was  made  in  each  case  as  to  the 
previous  mental  and  physical  condition  of 
the  patient.  In  no  instance  was  it  admitted 
that  the  patient  had  been  nervous  or  ill, 
or  had  suffered  from  any  mental  disturb- 
ance prior  to  the  accident.  This  statement 
wHl  be  startling,  I  am  sure,  to  a  great 
many.  We  have  all  of  us  grown  to  look 
upon  these  cases  as  examples  of  an  ab- 
normal reaction  occurring  in  individuals 
predisposed  by  the  so-called  neurotic 
make-up  or  constitution  which  is  said  to  be 
necessary   for   the   development   of   func- 
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tional  nervous  conditions  following  in- 
juries. Until  these  cases  presented  them- 
selves, the  writer  also  felt  that  this  con- 
ception was  correct.  Reservations,  however, 
will  surely  have  to  be  made  concerning  this 
matter.  I  do  not  believe  that  many  of  the 
patients  whom  I  examined  tried  to  deceive 
me.  They  had  very  little  or  nothing  to  gain 
in  the  way  of  pecuniary  profit.  Certain  it  is 
that  careful  inquiries  were  insisted  upon, 
and  the  fact  that  in  no  case  was  it  possible 
to  get  a  history  of  previous  existing  func- 
tional disorder  is  certainly  quite  striking. 
This  one  point,  namely,  the  fact  that  in 
such  a  large  group  of  cases  a  functional 
nervous  disease  can  develop  in  individuals 
not  previously  mentally^  unusual,  must 
necessarily  presuppose  a  profound  influence 
by  the  actual  trauma  or  its  attendant 
phenomena  as  a  cause  of  the  condition.  In 
searching  for  an  explanation  of  the  symp- 
tomatology of  these  cases,  investigation 
must  lead  to  physiological,  anatomical 
and  psychological  considerations. 

The  A  natomo-Physiological  Explana- 
tion.— As  the  only  possible  anatomical 
investigation  open  to  us  in  the  functional 
nervous  conditions  following  trauma  are 
those  which  were  conducted  during  the 
recent  war  in  cases  analogous  to  ours, 
reference  is  made  to  the  work  of  Mott.^ 
This  study  of  Mott's  deals  with  the  effects 
of  injuries  in  a  group  of  cases  in  which 
there  are  "injuries  of  the  central  nervous 
system  without  visible  injury."  Among 
them  are  included  the  functional  neuroses 
which  alone  concern  us  in  this  discussion. 
Concerning  these  Mott  says  that  "they 
must  be  accompanied  by  chemical  or  phys- 
ical, changes  in  the  nervous  tissue,  even 
though  our  methods  of  investigating  the 
material  do  not  enable  us  to  say  that  the 
hving  matter  was  altered."  In  explanation 
of  the  symptoms  seen  in  the  functional 
neuroses,  Mott  adopts  the  theory  of  the 
"attraction  and  retraction  of  the  den- 
drons."  He  explains  the  periods  of  uncon- 
sciousness on  the  theory  that  there  is  a 

2  The  Effects  of  High  Explosives  upon  the  Central  Nervous 
System.  The  Lettsonian  Lectures.  Lancet,  1916,  Numbers  VII,  IX, 


retraction  of  the  branches  of  the  intercalary 
neurones  of  the  gray  matter.  He  believes 
that  these  neurones  have  ameboid  charac- 
teristics. He  thinks  that  severe  concussion 
causes  "dissociation  of  the  cortical  per- 
ceptor  neiu-ones  and  produces  a  disturb- 
ance of  consciousness."  He  refers  also  to 
•  the  fact  that  a  continuous  supply  of  oxygen 
is  necessary  to  the  intercalary  neurones  in 
order  to  maintain  consciousness.  A  violent 
emotion  may,  by  its  influence  on  the  circu- 
lation and  the  vasomotor  center,  produce 
an  immediate  lowering  of  the  oxygen  con- 
tent in  the  fluid  and  thereby  suspend  this 
function  of  the  intercalary  neurones.  The 
symptoms  of  headache,  anxiety,  dizziness, 
fatigue,  etc.,  he  explains  as  due  to  a  lower- 
ing of  the  neuropotential  reserve,  which  is 
the  result  of  insomnia,  terrifying  dreams, 
etc. 

Mott  is  of  the  opinion  that  repeated  and 
prolonged  exposure  to  sheU  fire  does  pro- 
duce a  neurasthenic  or  hysteric  condition 
in  potentially  sound  soldiers.  This  must 
perforce  be  so  in  my  cases  of  traumatic 
neurosis  occurring  in  civfl.  life,  if  the  state- 
ments of  my  patients  that  they  were  pre- 
viously perfectly  well  are  reliable.  Mott 
adds  that  the  symptoms  of  shell  shock, 
with  the  exception  of  profound  uncon- 
sciousness in  severe  cases,  accord  with 
those  of  the  common  neuroses.  It  might 
be  mentioned  in  passing  that  none  of  my 
cases  had  any  of  the  degrees  of  amnesia 
so  common  in  the  neuroses  following  shell 
fire,  a  symptom  which  some  of  us  met  so 
often  in  the  "shell  shock"  cases  of  the 
recent  war. 

Reference  is  made  to  the  work  of  Pike 
and  Coombs'  in  their  study  of  traumatic 
shock  as  having  a  possible  bearing  on  the 
anatomical  explanation  of  our  cases.  Two 
of  the  experimental  facts  pubhshed  in 
their  article  follow : 

"  I .  When  the  cells  of  the  brain  and 
medulla  oblongata  are  deprived  of  blood 
for  a  period  of  from  lO  to  20  minutes,  a 
change  in  the  staining  reactions  of  the 
cells  is  demonstrable  if  the  brain  and  upper 

^Jotir.  A.M.  A.  Vol.  LXVIII,  No.  25,  June  23.  I9I7,  page  1S92. 
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portion  of  the  spinal  cord  are  removed 
some  minutes  after  the  circulation  to  the 
head  has  been  restored. 

"2.  There  is  a  greater  susceptibility  of 
these  previously  damaged  cells  to  strych- 
nin. Paralysis  and  failure  of  function  from 
administration  of  strychnin  during  the 
resuscitation  period  occur  more  readily  in 
the  anterior  (cephaHc)  portion  of  the 
central  nervous  system,  which  has  been 
deprived  of  blood  for  a  time,  than  in  the 
posterior  portion  through  which  the  cir- 
ctdation  has  been  maintained  contin- 
uously." 

Perhaps  reference  should  also  be  made 
to  the  work  of  Crile*  in  which  this  author 
was  able  to  show  that  structural  changes 
occur  in  the  cerebellum,  suprarenal  and 
liver  of  rabbits  who  were  subjected  to  the 
influence  of  emotions  of  fear.  These  find- 
ings were  in  the  natvue  of  definite  changes 
in  staining  properties  of  the  brain  ceUs 
and  of  the  cells  of  the  suprarenal  and  Uver, 
besides  which  the  normal  arrangement  of 
these  cells  was  considerably  interfered 
with.  In  discussing  these  matters  Crile 
says  that  exertion,  injmy,  the  emotions, 
etc.,  produce  histologic  lesions  identical 
with  those  foiuid  when  adrenin  is  given 
for  a  long  period  of  time.  He  states  that 
extreme  exertion,  emotion  and  injury 
cause  histologic  changes  in  the  brain,  the 
suprarenals  and  the  Hver,  an  increased 
output  of  adrenin,  hj^perplasia  of  the 
thyroid  and  a  change  in  its  iodin  content, 
and  changes  in  the  glycogen  content  of  the 
muscles  and  of  the  liver.  In  our  patients 
no  evidence  of  any  dj-sfimction  of  the 
thyroid  or  of  the  adrenals  was  encountered. 
Whatever  of  Crile 's  theory  of  the  Kinetic 
Drive  is  true,  it  does  not  apply  in  the  cases 
under  discussion  with  the  possible  excep- 
tion of  his  findings  as  they  refer  to  the 
emotions,  particularly  fear.  In  passing,  I 
should  like  to  caU  attention  to  the  figure 
of  a  French  soldier  on  page  2136  of  Crile's 
article,  which  corresponds  in  great  detail 
to  the  fades  of  several  of  my  patients.  In 
this  connection,  mention  might  be  made 

'Jour.  A.  M.  A.  Vol.  LXV,  No.  25,  December  18,  1915,  page  2130. 


of  sections  from  the  brain  of  a  French 
soldier  who  died  of  exhaustion  following 
fatigue  and  prolonged  emotional  shock. 
The  part  sectioned  by  Crile  was  the  cere- 
beUimi.  The  same  changes  in  the  staining 
quaHties  of  the  cortical  cells  were  noted  as 
were  found  in  the  cerebellum  of  the  rabbit 
subjected  to  the  influence  of  fright.  Crile 
also  found  the  same  changes  in  this  sol- 
dier's suprarenal  and  liver  as  he  found  in 
the  animal.  These  matters  are  mentioned 
onlj^  in  so  far  as  they  may  have  a  bearing 
on  the  explanation  of  the  symptomatology 
of  the  condition  under  discussion.  Concern- 
ing the  adrenals  diuing  emotional  states. 
Cannon  and  De  La  Paz^  admitted  that 
there  was  a  discharge  of  epinephrin. 
Falta  states  that  an  increase  in  the  adrenal 
secretion  makes  muscle  hyperactive  to 
stimuli.  This  is  mentioned  as  a  possible 
explanation  of  the  increased  activity  of  the 
deep  reflexes  present  in  my  cases. 

Nothing  definite  of  coiurse  can  be  cor- 
related between  the  disturbances  of  the 
thyroid  and  the  adrenal  and  the  condition 
under  discussion.  Surely  nothing  in  the 
phj^sical  or  neurological  examination  was 
brought  out  which  would  correspond  to 
evidence  of  disturbance  of  these  glands.  It 
would  appear  that  the  theories  of  Crile 
and  Cannon  in  this  regard  do  not  apply 
here,  but  it  must  be  admitted,  too,  that 
these  cases  were  seen  a  long  time  after 
the  acute  emotional  shock.  For  observa- 
tions of  value  on  these  points  it  woiild  be 
necessary  to  see  the  cases  soon  after  the 
accident,  when  not  only  physical  and 
neurological  examinations  might  be  of 
value,  but  also  chemical  examinations  of 
the  blood.  Cannon's  recent  discussion  of 
the  whole  question  of  shock  would  seem  to 
point  to  traimiatic  toxemia  as  the  cause.  It 
wotdd  not  appear  that  any  of  the  points 
scored  by  him  in  the  elucidation  of  this 
problem  can  be  made  to  apply  as  an  ex- 
planation of  the  facts  in  our  cases.  It  does 
not  seem  possible  to  draw  any  analogy 
between  the  conditions  surrounding  the 
onset  of  the  symptoms  in  these  patients 

5  Cannon  &  De  La  Paz,  Am.  Jour,  of  Physiology,  1911,  Vol.  28. 
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with  what  happens  when  real  surgical 
shock  occurs.  Hemorrhage  does  not  occur 
sufficiently  to  cause  any  degree  of  shock, 
nor  is  there  any  infection  to  explain  it. 
Cannon^  mentions  the  fact  that  some  view 
shock  fiom  the  standpoint  that  there  is  a 
general  exhaustion  of  nervous  cells.  As  he 
points  out,  however,  shock  can  occur  from 
injury  to  an  extremity  which  has  been  cut 
off  entirely  from  the  spinal  cord  by  means 
of  section  of  the  nerves.  It  would  not 
appear,  therefore,  that  the  nervous  system 
is  essential  for  the  production  of  shock. 
But  he  states:  "It  would  be  rash,  however, 
to  argue  that  nervous  impulses  play  no 
part  in  the  establishment  of  shock;  indeed 
there  are  cases  in  which  a  pure  nervous 
shock  from  trivial  wounds  seems  to  be 
present."  He  further  says  that  these  cases 
are  very  rare  and  lays  stress  on  the  fact 
that  in  the  vast  majority  of  cases  shock  is 
associated  with  severe  tissue  damage. 

Psychological  Considerations'. — The  mat- 
ters treated  above  in  the  discussion  of 
the  anatomo-physiological  points  are  of 
course  quite  indefinite  and  too  much 
bound  up  in  uncertainty  to  be  helpful.  It 
seems  that  our  problem  is  essentially 
psychological.  In  considering  the  cases 
under  discussion  from  this  standpoint,  one 
finds  a  ready  explanation  when  the  matter 
of  a  disorder  founded  upon  instinctive 
reactions  is  considered.  All  of  these  patients 
at  the  time  of  their  accident  suffered  the 
emotion  of  fear  and  were  preyed  upon  by 
the  instinct  to  flee  from  a  hurtful  situation. 
The  instinct  to  flee  and  its  attendant  emo- 
tion, fear,  are  deeply  rooted  in  all  animals. 
Man,  however,  seldom  experiences  the 
emotion  to  a  profound  degree;  but  the 
instinct  to  flee  is  present  and  just  as  deeply 
rooted  as  it  was  in  primitive  times.  When 
the  instinct  to  flee  was  called  up  as  a  result 
of  threatened  injury  from  an  enemy,  man 
in  his  primitive  state  reacted  promptly  by 
setting  in  motion  the  mechanisms  which 
accompanied    the    emotion  fear   and    the 

»W.  B.  Cannon,  Jour.  A.  M.  A.  Vol.  LXXIII,  No.  3,  July  19 
191Q. 

'Social  Psychology,  Wm.  MacDougall,  John  W.  Luce  &  Co.; 
Boston,  pages  38-55. 


instinct  was  obeyed  in  terrified  flight.  As 
intellectual  development  following  upon  a 
change  in  environment  gave  man  more 
perfect  control  of  his  instinctive  reactions, 
flight  became  less  desirable  or  possible, 
and  so  the  emotion  of  fear  and  its  at- 
tendant manifestations  were  inhibited 
through  his  experience.  Physiological  ex- 
periments seem  to  show  without  much 
doubt  that  certain  of  the  glands  of  internal 
secretion  are  changed  in  their  functions  as 
a  result  of  the  emotions,  and  that  the  pur- 
pose of  this  change  is  to  enable  the  body 
to  mobilize  energy,  transforming  it  into  the 
muscular  movements  necessary  for  flight 
or  for  fighting.  When,  however,  fiight  is  not 
possible  or  is  inhibited,  the  emotion  fear  is 
experienced,  and  is  accompanied  by  the 
physiological  changes  without  the  physical 
means  of  expending  the  energy  mobilized, 
thus  causing  exhaustion  without  actual 
expenditure  of  muscular  energy.  This  may 
be  the  explanation  for  the  restless  hyper- 
active condition  of  these  patients.  A  fur- 
ther consideration  of  these  instinctive 
reactions  shows  that  the  inlet  for  the  in- 
stinct of  flight  may  be  by  varied  paths,  as 
MacDougall  says: 

"Through  injuries  we  may  learn  to  fear 
or  to  be  angered  by  the  presence  of  a  per- 
son or  animal  or  thing  towards  which  we 
were  at  flrst  indifferent ;  and  we  may  then 
experience  the  emotional  excitement  and 
the  impulse  to  the  appropriate  movements 
of  flight  or  aggression  without  recalling  the 
nature  and  occasion  of  the  injiuies  we 
have  formerly  suffered:  i.e.,  although  the 
idea  of  the  former  injury  may  be  repro- 
duced by  the  perception  or  by  the  idea  of 
the  person,  animal  or  thing  from  which  it 
was  received,  yet  the  reproduction  of  this 
idea  is  not  an  essential  step  in  the  process 
of  reexcitement  of  the  instinctive  reaction 
in  its  affective  and  conative  aspects;  for 
the  visual  impression  made  by  the  person 
or  thing  leads  directly  to  the  excitement 
of  the  central  and  efferent  parts  of  the 
innate  disposition.  In  this  way  our  emo- 
tional and  conative  tendencies  become 
directly    associated    by    experience    with 
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many  objects  to  which  we  are  natively 
indifferent;  and  not  only  do  we  not  neces- 
sarily recall  the  experience  through  which 
the  association  was  set  up  but  in  many 
such  cases  we  cannot  do  so  by  any  effort 
of  recollection." 

This  summarizes  the  psychological  ex- 
planation for  the  reaction  exemplified  in 
the  cases  above  analyzed.  In  this  way,  too, 
one  receives  an  acceptable  explanation  of 
why  so  many  of  these  cases  last  for  such 
prolonged  periods  of  time.  According  to 
this  explanation  of  MacDougall's  many 
things  may  consciously  or  subconsciously 
reactivate  by  association  the  emotional 
terror  surrounding  the  accident,  and  in 
that  way  continue  to  add  to  the  mental 
condition  which  is  responsible  for  the 
symptoms.  One  receives  an  insight  into  the 
reasons  for  the  continuous  depression 
present  in  these  patients  in  this  way  that 
is  not  possible  by  the  anatomical  and  phys- 
iological considerations  alone.  As  Mac- 
Dougall  again  says  (page  42):  "All  the 
principal  instincts  of  man  are  Hable  to 
similar  modifications  of  their  afferent  and 
motor  parts,  while  their  central  parts 
remain  imchanged  and  determine  the  emo- 
tional tone  of  consciousness  and  the  vis- 
ceral changes  characteristic  of  the  excite- 
ment of  the  instinct."  Therefore  while  the 
instinct  to  flee  may  arouse  the  emotion 
fear  without  expression  through  the  bodily 
movements  necessary  for  flight,  neverthe- 
less the  emotional  tone  of  consciousness 
is  influenced,  and  the  visceral  changes 
which  occur  with  the  emotion  continue 
and  will  remain  indefinitely,  activated  each 
time  the  instinct  is  aroused,  by  conscious 
or  by  subconscious  association  processes. 

The  Outcome. — The  average  duration  of 
the  symptomatology  in  these  cases  was 
from  six  months  to  an  indefinite  period.  A 


number  which  have  been  followed  through 
a  period  of  three  years  did  not  clear  up 
until  the  pending  litigation  before  the 
State  Industrial  Commission  was  ter- 
minated. Interested  in  what  took  place 
after  the  termination  of  litigation,  we  con- 
ducted an  investigation  for  the  purpose  of 
finding  out  when  these  patients  resimied 
work  after  their  cases  were  settled.  It  was 
thought  best  to  choose  a  small  number  at 
first,  so  a  group  of  twenty -five  was  inves- 
tigated. From  these  twenty-three  answers 
were  received.  One  patient  of  the  23  still 
complained  of  many  of  the  functional 
nervous  symptoms  and  was  not  working. 
The  other  22  had  apparently  recovered  or 
at  least  were  working  and  were  not  making 
further  claims  for  compensation. 

I  do  not  beHeve  these  cases  should  be 
allowed  to  remain  too  long  without  serious 
attempts  at  resimiption  of  their  usual  place 
in  the  environment.  At  the  same  time,  tmtil 
we  learn  a  little  more  about  their  pathology 
and  physiology,  it  seems  best  to  recom- 
mend that  sufficient  time  shall  have  elapsed 
for  recovery  from  the  initial  emotional 
shock  before  insisting  on  this  procedure. 
Exactly  how  long  this  period  of  rest  and 
treatment  should  be,  is  impossible  to  say. 
Of  late  I  have  been  recommending  the 
retiuTi  to  work  within  a  period  of  three 
months  after  the  injury.  It  has  been  our 
experience  that  sooner  or  later  in  some  of 
these  cases  factors  connected  with  the 
possibility  of  financial  gain  as  a  result  of 
the  injiu-y  may  enter  into  the  psychological 
picture,  usually  through  suggestion  by 
interested  relatives  and  friends.  When  this 
point  has  been  reached  it  is  often  extremely 
difficult  to  readjust  these  individuals,  and 
one  occasionally  finds  that  he  has  a  patient 
so  fixed  in  his  neurosis  that  even  a  good 
settlement  of  his  case  is  of  no  avail. 
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At  first,  before  a  carefiil  analysis  of  the 
material  reported  on  in  this  connection  and 
in  that  dealing  with  the  cases  of  traumatic 
neurosis,  it  was  intended  to  follow  the  usual 
procedure  of  grouping  the  cases.  Early  in 
the  analysis  of  these  cases,  however,  the 
writer  became  convinced  that  while  it 
might  not  be  absolutely  certain  we  were 
dealing  with  separate  entities,  yet  that  the 
mechanisms  precipitating  the  two  types  of 
reactions  were  different,  and  that  the 
individuals  manifesting  them  had  inherent 
mental  and  physical  qualities  which  dif- 
ferentiated them.  The  analysis  of  the  102 
cases  reported  as  suffering  from  traumatic 
neurosis^  showed  that  these  patients  were 
usually  males  "aged  35,  married,  who  has 
suffered  an  injury  either  to  the  head  or 
back.  The  accident  itself  is  always  attended 
with  much  emotional  reaction,  great  excite- 
ment and  fear.  In  a  sufficiently  large  num- 
ber of  cases  [54]  to  make  it  noteworthy, 
there  is  a  short  period  of  tmconsciousness. 
Usually  the  symptoms  complained  of  begin 
very  shortly  after  the  accident,  in  about 
20  per  cent  of  the  cases  within  eight  days. 
The  complaints  made  are  usually  a  mild 
depressed  or  anxiety  state,  sleeplessness, 
headaches  and  dizziness.  .  .  .  In  no  in- 
stance was  it  admitted  that  the  patient 
had  been  nervous  or  iU  or  had  stiff ered  from 
any  mental  disturbance  prior  to  the  acci- 
dent. .  .  .  This  one  point,  namely  the 
fact  that  in  such  a  large  group  of  cases  a 
fimctional  nervous  disease  can  develop  in 
individuals  not  previously  mentally  un- 
unusual,  must  necessarily  presuppose  a 
profound  influence  by  the  actual  trauma 
or  its  attendant  phenomena  as  a  cause  of 
the  condition."  It  seems  to  us  that  this 
summary  of  the  cases  which  we  have  in- 
cluded under  the  classification  ' '  Traumatic 
Neturosis,"  points  to  a  definite  group. 
'  Page  336  of  this  issue. 


The  most  striking  fact  about  these 
patients  is  that  none  of  them  at  any  time 
showed  any  of  the  usual  gross  physical 
signs  of  hysteria.  I  refer  to  palsies,  anes- 
thesias, aphonia,  astasia-abasia,  amaurosis, 
deafness  and  convulsive  seizures.  Added  to 
these  purely  physical  characteristics  of 
hysteria,  one  must  include  also  the  symp- 
toms of  hallucinosis  and  somnambulism 
and  also  amnesic  states.  In  this  group  of 
cases  reported  as  "Traumatic  Hysteria" 
one  of  these  symptoms  or  a  combination 
of  them  was  always  present.  Certain  other 
noteworthy  differences  will  be  pointed  out 
in  the  symptomatology  after  the  analysis 
of  these  cases  is  gone  into. 

The  material  from  which  this  analysis 
is  made  differs  not  at  all  from  the  material 
which  supplied  the  basis  for  the  observa- 
tion in  the  cases  of  Tratmiatic  Neurosis. 

The  Observation. — There  were  seventy- 
three  cases  diagnosed  as  tratimatic  hys- 
teria. The  average  age  of  these  patients 
was  thirty-six  and  one-half  years.  Fifty- 
foiu"  were  married,  fotu-teen  single  and  five 
widowed.  The  large  proportion  of  married 
folk  who  develop  functional  nervous  dis- 
eases as  a  reaction  to  injuries  was  com- 
mented upon  in  the  preceding  paper.  The 
economic  difficulties  which  the  married 
individuals  experience  to  a  greater  degree 
than  their  more  fortunate  single  fellows, 
are  undoubtedly  a  predisposing  factor  in 
the  precipitation  of  these  conditions.  Re- 
gardless of  other  factors  which  may  be 
exerting  their  influence,  the  single  factor 
of  added  stress  which  the  married  indi- 
vidual experiences  simply  because  he  must 
look  after  a  family,  plays  a  great  part  in 
bringing  about  ftmctional  nervous  symp- 
toms. Besides  this  economic  factor,  mar- 
ried individuals  are  predisposed  because  of 
their  civil  condition  to  difficulties  in  the 
adjustment  of  their  sexual  and  other  in. 
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stincts  which  single  individuals  are  not  so 
likely  to  experience.  In  the  cases  of  trau- 
matic netu-osis  the  only  psychological 
factor  at  work  seemed  to  be  the  emotion  of 
fear  and  the  instinct  to  flee  from  an  un- 
pleasant situation.  In  too  many  of  these 
cases  of  traumatic  hj'steria  to  make  it 
unimportant,  difficulties  were  found  with 
the  handling  of  other  instincts  and  emo- 
tions, particularly  in  the  sexual  life.  These 
matters  -ndll  be  brought  out  later  in  the 
discussion  of  the  individual  cases. 

In  these  cases  of  traumatic  hj^steria  too, 
there  w^as  almost  invariably  found  a  pre- 
vious instance  of  some  mental  or  physical 
abnormality.  This  was  not  true  in  the  cases 
of  traumatic  neurosis.  Despite  the  fact 
that  very  few  of  these  individuals  admitted 
having  been  nervous  before  the  accident, 
careful  questioning  brought  out  in  the 
history  undoubted  signs  of  important 
physical  and  mental  difficulties. ,  Thirty- 
three  of  these  patients  had  varying  periods 
of  unconsciousness,  a  history  of  which  was 
unobtainable  in  forty.  It  will  be  recalled 
that  in  the  cases  of  traumatic  neurosis  the 
majority  of  the  patients  gave  a  history  of 
having  been  unconscious.  The  onset  of  the 
original  sj'mptoms  complained  of  in  these 
cases  of  hysteria  was  sudden  in  56;  and  in 
the  remainder  the  average  period  of  incu- 
bation, as  it  might  be  called,  following  the 
date  of  injury,  was  ten  days.  In  this  respect 
the  averages  are  the  same  as  in  the  cases  of 
traiunatic  neurosis.  Regarding  the  symp- 
tomatolog}^  however,  there  is  a  marked 
difference.  Headaches  were  complained  of 
in  only  32  cases  out  of  73,  whereas  in  the 
cases  of  traumatic  neurosis,  83  patients 
made  this  complaint  out  of  a  total  of  102. 
Dizziness  w^as  complained  of  in  19  cases 
only  as  against  80  in  the  latter  condition. 
The  natiure  and  severity  of  the  injury  was 
apparently  imimportant  in  deciding  the 
tj^pe  of  reaction.  There  were  head  injuries 
in  54  cases  and  back  injuries  in  13.  In  the 
remainder  of  the  cases  the  injury  was  to 
one  of  the  extremities.  The  blood  pressure 
readings  averaged  125  systoHc  and  85  dias- 
tolic.  While   it  is  true  that  the  onset  of 


the  sj^mptoms  was  sudden  in  many  cases, 
it  was  invariably  found  that  many  months 
passed  before  the  total  maximum  disability 
was  reached.  It  was  almost  invariably  true 
that  while  one  or  two  symptoms  were  com- 
plained of  almost  immediately  following 
the  accident,  these  became  much  worse 
gradually  and  other  symptoms  were  added 
as  time  went  on,  until  finally  the  maximum 
disability  was  reached  at  or  just  before 
the  time  arrived  for  a  consideration  of 
these  cases  by  the  tribunal  by  whom  the 
award  was  to  be  made.  In  the  21  cases 
which  we  were  able  to  follow  up  after  the 
litigation  was  ended,  the  history  was 
invariably  obtained  in  all  except  one  case 
that  the  disability  gradually  receded.  One 
patient  did  not  resume  work  until  nine 
months  after  the  award  was  made.  In  one 
case  where  this  gradual  reduction  of  dis- 
ability did  not  occur,  recovery  from  the 
symptoms  complained  of  took  place  with- 
in an  hour  after  the  award  was  made. 
It  was  true  also  in  aU  of  these  2 1  cases  that 
while  the  actual  disabling  symptom  or 
group  of  symptoms  disappeared,  the 
patients  persisted  in  a  number  of  subjec- 
tive complaints  and  insisted  that  they 
were  not  entirely  well.  In  other  words  the 
symptoms  were  relieved,  but  the  hysterical 
character  was,  of  course,  not  changed. 

Another  point  of  difference  is  that  in  the 
cases  of  traumatic  neurosis  it  was  possible 
to  improve  a  great  many  of  the  patients  by 
treatment  and  a  small  number  even  re- 
covered and  went  back  to  work  before 
their  cases  were  called  up  for  settlement. 
At  no  time,  however,  have  I  been  able  to 
get  any  noteworthy  improvement  or  effect 
a  cure  in  any  case  of  traumatic  hysteria 
before  the  final  adjustment  of  the  litigation 
was  arrived  at.  Besides  this,  I  have  never 
seen  a  case  that  began  mth  the  symptoms 
grouped  under  the  term  traumatic  neurosis, 
develop  at  any  time  anj^  of  the  symptoms 
grouped  under  the  term  traumatic  hysteria. 
Almost  invariably,  too,  it  is  possible  to 
find  in  the  actual  symptom  complex 
presented  by  the  hysterical  patient  a  clew 
to  the  mechanisms  operating  to  produce 
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the  disability.  In  traumatic  neurosis,  how- 
ever, the  symptoms  complained  of  were 
almost  constantly  the  same  in  each  case, 
and  one  is  led  to  believe  by  this  fact  alone 
that  the  former  group  of  cases  is  probably 
based  on  a  real  anatomical  and  physio- 
logical pathology,  whereas  the  hysterical 
group  is  probably  almost  entirely  psycho- 
logically determined. 

Another  observation  of  great  importance 
is  the  fact  that  in  my  cases  of  traumatic 
hysteria,  I  became  impressed  with  the 
difference  in  the  mentality  and  intellectu- 
ality of  these  patients  as  compared  with 
the  patients  constituting  the  traumatic 
neurosis  group.  The  latter  are  more  like 
average  normal  individuals  who  have  been 
tired  and  worried  and  frightened.  The  hys- 
terias, however,  were  essentially  abnormal 
personalities.  They  showed  great  emotional 
instability.  Most  of  them  were  definitely 
asocial;  many  showed  mental  retardation 
up  to  definite  degrees  of  f eeble-mindedness ; 
many  were  shy,  reserved  and  sensitive 
from  early  childhood,  showing  great  in- 
ability to  adjust  themselves  to  the  ordinary 
stresses  and  experiences  of  life.  They  were 
quarrelsome,  suspicious  and  selfish.  One 
became  convinced  quickly  of  the  genuine- 
ness of  the  complaints  of  the  patients  who 
suffered  from  traumatic  neurosis.  The  con- 
trary impression  was  received  from  the 
patients  who  were  grouped  under  the 
heading  of  traumatic  hysteria.  One 
listened  to  their  complaints  with  a  feeling 
of  their  insincerity,  and  then  the  suspicion 
often  came  uninvited  to  one's  mind  that 
these  patients  were  deliberately  misrepre- 
senting. This  does  not  apply  to  all  cases  by 
any  means.  In  a  great  many  of  these 
patients  the  mechanisms  at  work  were  so 
close  to  their  conscious  thinking,  that  one 
had  difficulty  in  differentiating  them  from 
true  malingerers.  It  was  just  in  this  type 
of  case  that  the  greatest  degree  of  mental 
enfeeblement  was  found.  It  seems  im- 
possible to  escape  the  conclusions  that  in 
nearly  all  the  cases  of  traumatic  hysteria, 
the  desire  to  obtain  an  advantageous 
settlement  for  the  injury  motivates  the 


symptom  complex  presented.  Often  this 
central  nucleus  in  the  psychological  con- 
stellation is  obscured  somewhat  by  other 
difficulties.  The  instinct  of  acquisition  and 
the  opportunity  to  play,  for  once,  a  power- 
ful r61e  and  focus  the  attention  of  one's 
fellows  on  oneself,  undoubtedly  helps  to 
produce  the  symptoms,  although  these 
factors  are  reinforced  by  compromises 
with  other  instinctive  tendencies.  The 
most  frequent  maladaptations  to  instinct 
of  this  later  type  are  those  of  sex.  As 
examples  the  following  cases  may  be 
instructive : 

This  patient  was  a  Pole,  forty  years  of 
age,  who  had  been  married  for  twenty-five 
years.  There  were  no  children.  The  wife 
was  a  robust,  comely  Polish  woman,  of  a 
very  virile  and  dominant  type.  She  had 
always  made  the  decisions  for  the  family 
and  imposed  her  will  without  resistance 
from  the  husband  on  all  occasions.  For 
many  months  before  the  injury  the  patient 
had  been  weak  sexually,  "no  good,"  as  she 
expressed  it.  On  July  27,  19 18,  a  plank 
carried  in  the  hands  of  some  fellow  work- 
men struck  him  in  the  back  while  he  was 
in  a  stooping  posture.  He  immediately 
fell  to  the  floor  unable  to  move  his  lower 
extremities  and  was  taken  home  in  an 
automobile.  Thereafter  he  suffered  from  a 
particularly  persistent  astasia-abasia.  He 
complained  bitterly  of  tenderness  and  pain 
in  the  spine  and  back  and  was  treated  for 
many  months  for  a  possible  injury  to  the 
spine.  It  was  only  after  he  was  examined 
by  a  competent  orthopedist  and  many 
x-ray  examinations  were  made  that  a 
neurologist  was  called  in,  hysteria  being 
suspected.  At  the  time  of  the  .examination 
extensive  functional  anesthesias  were 
found,  but  no  organic  neurological  sign 
was  discovered.  There  was  no  disturbance 
of  the  bladder  or  rectum  and  the  patient 
complained  at  the  time  that  I  saw  him, 
eleven  months  after  the  injury,  that  he 
had  completely  lost  sexual  power  since  the 
accident.  He  feared  that  his  sexual  power 
had  been  completely  destroyed  forever. 
No  treatment  ever  did  him  any  good. 
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One  can  readily  see  that  while  the  in- 
stinct of  acquisition  played  necessarily  a 
minor  r61e  in  this  case,  it  being  over- 
shadowed in  importance  by  the  sexual 
difficulties  mentioned,  nevertheless  it  was 
the  central  nucleus,  the  heart  of  the 
trouble,  for  only  by  ascribing  his  physico- 
sexual  debility  to  the  injury  could  he  jus- 
tify the  illness,  and  only  by  being  paid  well 
could  he  propitiate  his  spouse  and  reassume 
any  importance  in  her  eyes.  The  instinctive 
maladaptations  here  are  those  which  this 
patient  showed  to  sex,  the  instinct  of 
acquisition  =  and  the  instinct  of  positive 
self-feeling. 

This  man  was  the  usual  dull,  stupid, 
uninteresting  type,  lacking  in  education 
and  possessed  naturally  of  poor  mental 
stuff.  Another  interesting  observation  in 
this  case  was  the  fact  that  during  his  stay 
in  the  hospital  he  brightened  up  con- 
siderably and  was  on  a  fair  road  to  recov- 
ery apparently  during  the  first  week  when 
we  succeeded  in  keeping  his  wife  away, 
but  he  suddenly  relapsed  after  her  visit 
and  never  improved.  She  saw  him  daily 
after  her  first  visit. 

Another  patient  was  an  individual  of 
feminine  make-up  physically,  whose  voice 
and  attitude  of  mind  were  very  suggestive 
of  womanly  qualities.  He  suffered  from 
astasia-dysbasia  and  assumed  an  attitude 
suggestive  of  the  "hunch  back"  at  all 
times.  Every  possible  method  of  exam- 
ination was  made  to  exclude  organic 
disease  or  injury  to  the  spine,  and  his 
genuineness  being  under  suspicion,  he  was 
followed  by  detectives  for  weeks,  but  was 
never  found  in  any  excepting  the  above 
described  attitude.  One  of  his  most  trouble- 
some symptoms  was  his  irritability  towards 
his  wife.  They  had  been  married  for  nine 
years  and  had  one  child  eight  years  old. 
His  wife  gave  the  history  that  for  several 
years  the  sexual  act  had  become  distasteful 
to  him,  and  that  he  had  left  her  on  several 
occasions  and  had  maltreated  her.  Since 
the  accident  the  patient  complained  that 
he   has  had   complete   sexual   impotence. 

2  MacDougall's  Social  Psychology,  page  322. 


This  man's  physical  abnormality  consisted 
of  a  feminine  distribution  of  fat  and  hair 
and  general  physical  make-up,  and  an 
infantile  development  of  the  sexual  organs. 

It  can  readily  be  seen  from  these  two 
cases  that  aside  from  the  possibility  of 
gaining  something  material  from  the  acci- 
dent which  they  had  sustained,  an  excuse 
was  offered  them  to  avoid  adjustment  of 
sexual  matters  which  were  either  distaste- 
ful or  impossible  for  them.  It  is  not-  an 
unimportant  coincidence  that  these  two 
cases  were  the  most  troublesome  and  most 
obstinate  of  the  series.  In  the  following 
cases  dissatisfaction  with  the  job  un- 
doubtedly motivated  the  symptoms  to  a 
considerable  degree. 

This  patient,  thirty-seven  years  of  age, 
married  for  five  years,  with  no  children, 
developed  a  hysterical  palsy  of  the  right 
upper  extremity  after  he  had  been  carrying 
a  heavy  picture  from  the  store  where  he 
was  employed  for  a  distance  of  about  one 
mile.  He  had  carried  similar  frames  many 
times  before  without  trouble,  but  on  the 
day  of  the  onset  of  his  symptoms,  after  he 
had  delivered  the  frame  he  found  that  he 
could  not  move  his  right  upper  extremity 
and  complained  of  pins  and  needles  and 
burning  in  the  right  shoulder,  hand  and 
arm.  Examination  readily  excluded  any 
organic  disease  or  injury.  There  was  com- 
plete anesthesia  of  functional  type  in  the 
affected  extremity.  The  history  brought 
out  the  fact  that  this  patient  considered 
himself  a  high-class  artisan,  and  in  his 
country  of  origin  he  had  been  a  man  of 
some  importance,  besides  being  a  painter 
of  talent.  Since  coming  to  this  country  he 
had  to  do  what  he  looked  on  as  unworthy 
work;  particularly  did  he  object  to  carry- 
ing his  work  to  prospective  customers.  On 
the  day  that  the  palsy  was  first  noticed  he 
felt  bitterly  resentful  at  what  he  con- 
sidered an  indignity.  No  amount  of  reassur- 
ance concerning  the  non-organic  nature  of 
his  condition  ever  succeeded  in  improving 
him  much,  and  six  months  after  the  onset 
of  the  trouble  he  was  still  incapacitated. 
This  man  was  considerably  under  weight 
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and  somewhat  anemic,  but  otherwise 
physically  well.  Mentally  he  was  acutely 
sensitive,  resentful  and  quite  irritable. 

The  next  case  illustrating  this  point  is 
that  of  a  young  Irishman  whose  age  was 
twenty-four.  He  was  single  and  had  been 
in  this  country  only  five  years.  In  Ireland 
the  father  was  a  land-owner,  quite  well-to- 
do,  and  the  boy  was  a  student  in  an  Irish 
university.  He  came  to  America  after  a 
quarrel  with  his  parents  and  lived  with  a 
brother  in  this  city.  He  was  forced  to  go  to 
work,  and  made  a  rather  precarious  living. 
The  life  here  was  very  distasteful  to  him. 
He  made  no  serious  whole-souled  efforts, 
was  quite  depressed,  and  for  some  time 
before  the  accident  had  been  very  un- 
happy. The  injury  consisted  of  a  fall  of 
about  ten  feet  without  loss  of  consciousness. 
There  was  no  evidence  of  his  having  in- 
jured either  the  vault  or  the  base  of  the 
skull.  They  were  about  to  discharge  him 
from  St.  Vincent's  Hospital,  when  he 
became  very  hysterical,  had  a  convulsive 
attack,  and  suffered  from  astasia-abasia. 
He  was  seen  a  number  of  times  by  several 
very  competent  neurologists  and  all  agreed 
that  he  was  a  case  of  traumatic  hysteria. 
In  discussing  his  case  the  patient's  brother 
refused  to  allow  a  final  settlement,  but 
both  the  patient  and  the  brother  agreed  to 
accept  enough  money  to  enable  him  to 
return  to  Ireland  and  live  comfortably. 
As  soon  as  this  arrangement  was  made  the 
patient  began  to  improve  rapidly,  and 
whereas  he  had  not  stood  alone  for  many 
months,  he  was  able  to  go  down  to  the 
steamer  and  sail  for  Ireland.  I  have  since 
been  reliably  informed  that  the  boy  has 
shown  very  great  improvement  and  that 
he  is  now  living  with  his  mother  and 
father.  The  brother  here  tells  me  that  the 
case  was  settled  for  the  sum  necessary  to 
cover  the  expenses  of  the  boy's  trip  to  his 
home  in  Ireland. 

In  both  these  inadaptable  individuals 
the  self-regarding  sentiment,  as  Mac- 
Dougall  would  call  it,  was  being  injured  by 
their  enforced  stay  in  an  unpleasant 
environment.    The    injury    simply    called 


into  play  the  instinct  of  acquisition  to 
enable  them  to  escape  the  difficulty. 

Many  of  these  patients  suffered  an 
actual  organic  injury  which  may  serve  as  a 
basis  for  the  hysterical  manifestations 
which  followed.  This  was  true  in  almost 
two-thirds  of  the  cases.  For  instance,  one 
man,  an  Italian,  married,  suffered  a  frac- 
ture of  the  lower  end  of  the  humerus.  This 
fracture  did  not  involve  the  elbow-joint. 
X-ray  and  physical  examinations  failed  to 
make  out  any  injury  to  that  joint,  yet  the 
extremity  was  held  in  an  awkward  attitude 
and  the  joint  could  be  moved  only  by  over- 
coming a  great  deal  of  resistance.  Passive 
motion  when  done  in  this  way,  however, 
resulted  in  complete  mobility  of  the  joint. 
This  contractural  palsy  relaxed  during 
sleep,  and  the  patient's  extremity  was 
moved  freely  during  experimental  anes- 
thesia. In  this  patient  the  intense  desire 
to  return  to  Italy  and  to  see  his  father  and 
mother,  played  an  important  part  in  the 
continuance  of  his  hysterical  syndrome. 
His  dreams  were  frequently  of  the  village 
in  Italy  where  he  had  lived  with  them  and 
he  volunteered  the  statement  that  he  often 
heard  his  parents  calling  him  home  in  his 
dreams. 

Another  patient  who  well  exemplifies  the 
building  of  an  hysteria  based  on  an  organic 
injury  is  that  of  a  young  American  aged 
twenty-four,  who  was  overcome  by  carbon 
monoxide  poisoning  on  July  3,  19 18.  He 
suffered  from  an  hysterical  aphonia,  could 
not  even  whistle  or  sing  or  make  any  sound 
for  many  months.  About  one  year  after 
this  he  fell  off  a  ladder  and  fractured  the 
bones  of  the  right  forearm.  He  began  to 
speak  immediately,  but  when  the  injured 
extremity  was  taken  out  of  the  cast  he 
developed  a  hysterical  palsy. 

The  case  of  a  woman  who  developed 
serratus  magnus  palsy  following  an  opera- 
tion to  correct  a  bony  displacement  result- 
ing from  an  injury,  is  another  case  in  point. 
This  patient  not  only  had  a  bad  ankle 
joint,  but  had  a  traumatic  neuritis  of  the 
nerve  of  Bell  subsequent  to  operation, 
which  was  verified  by  electrical  reactions, 
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the  presence  of  winging  of  the  scapula,  etc. 
Following  this  she  developed  a  complete 
hemi-anesthesia  of  the  hysterical  type. 

A  young  Italian  who  sustained  a  fracture 
of  the  middle  third  of  the  femur  with  a 
good  result  and  less  than  one  half-inch  of 
shortening,  nevertheless  developed  rather 
slowly  thereafter  an  hysterical  palsy  of  the 
injured  extremity  which  could  not  be 
influenced  by  any  sort  of  treatment. 

It  has  been  borne  in  on  me  frequently 
that  the  psychological  determinants  in 
certain  cases  of  hysteria  rise  close  to  con- 
sciousness. Certainly  many  of  these  cases 
have  their  difficulties  so  close  to  the  surface 
that  the  suspicion  of  malingering  is  often 
justified. 

An  illustration  of  this  point  is  that  of  a 
negro  who  fell,  injuring  his  head.  There  was 
no  depression  of  the  skull  and  no  fracture 
visible  on  x-ray  examination,  but  the 
patient  was  unconscious  for  a  short  pferiod 
after  the  accident  and  bled  from  the  right 
ear  a  few  hours.  He  was  able  to  go  home 
after  a  week's  stay  in  the  hospital,  but 
gradually  thereafter  developed  many  com- 
plaints, the  chief  of  which  was  an  unsteady 
gait  and  an  apparent  confusion  with  mental 
retardation.  When  I  saw  him  many  months 
after  the  injury  a  complete  neiurological 
examination  was  negative  excepting  for 
certain  peculiar  disturbances  of  gait  and 
station.  Injury  to  the  internal  ear  was 
excluded  by  Hitzig's  and  Barany's  caloric 
tests.  Although  he  walked  without  stag- 
gering or  swaying  by  the  aid  of  a  cane  or 
on  his  brother's  arm,  when  walldng  alone 
he  staggered  and  swayed  in  all  directions 
and  when  standing  alone  with  the  eyes 
either  open  or  closed,  he  would  sway  and 
at  times  almost  fall,  always  however,  in 
the  direction  of  the  person  close  to  him. 
When  his  brother  was  standing  by,  efforts 
were  always  made  by  the  relative,  to  grasp 
him  and  prevent  him  from  falling.  Occa- 
sionally the  patient  fell  towards  me,  but 
when  his  brother  was  not  present  during 
the  examination,  this  symptom  was  not 
nearly  so  pronounced,  because  I  made  no 
efforts  to  prevent  him  from  faUing.   He 


merely  swayed  unsteadily  and  never  in  the 
same  direction  twice.  Numerous  Barany 
and  Hitzig's  tests  were  made,  but  nothing 
abnormal  was  found.  There  were  no  errors 
of  pass-pointing  and  no  spontaneous  nys- 
tagmus. At  first  I  thought  the  patient  was 
deliberately  malingering  and  asked  for  a 
two  weeks'  observation  before  I  could  make 
up  my  mind.  At  the  hospital  where  he  was 
placed  for  observation,  he  remained  in  bed 
practically  all  the  time  and  continued  to 
stagger  and  sway  on  the  few  occasions 
that  he  got  up.  He  developed  a  mutism 
and  a  negativism  which  was  quite  pro- 
nounced. He  refused  food  and  would  only 
accept  it  when  the  nurses  fed  him  with  a 
spoon.  For  two  whole  days  the  nurses  were 
instructed  to  leave  the  trays  by  his  bed 
and  walk  away.  The  food  was  not  always 
taken  by  the  patient,  although  on  two 
occasions  he  did  eat.  Occasionally  he 
would  break  out  from  his  mutism  in  sharp 
protest,  declaring  that  he  wanted  to  go 
home;  but  aside  from  these  occasional 
outbursts  he  said  nothing.  If  an  examina- 
tion was  attempted  during  his  stay  in  the 
hospital,  he  immediately  went  into  a  rigid 
state  and  nothing  could  be  done  with  him. 
On  a  number  of  occasions  he  was  tested 
both  by  the  house  staff  and  myself  for 
station  and  gait,  but  the  swaying  and 
staggering  were  always  present.  At  the 
hospital  too  he  developed  for  the  first  time 
a  complete  hemi-anesthesia  to  all  qualities 
of  sensation  except  vibration  and  muscle- 
tendon  sense.  The  anesthesia  was  un- 
doubtedly functional.  When  the  patient 
was  discharged,  a  suspicion  had  arisen  as 
to  the  genuineness  of  the  case,  which 
persists  even  now.  The  negro  was  of  very 
low  mentality.  The  negativism  and  mutism 
were  not  part  of  a  dementia  precox,  but 
were  undoubtedly  functional. 

A  particularly  interesting  case  where 
the  suspicion  of  maUngering  occurred  was 
that  of  a  woman  aged  forty-four,  who  had 
been  arrested  for  stealing  several  thousand 
dollars'  worth  of  dresses  from  a  large 
department  store  in  this  city.  The  trauma 
in  her  case  had  consisted  of  a  fall  during  a 
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fainting  spell  several  months  before  the 
onset  of  the  symptoms.  She  began  at  first 
with  strange  periods  of  amnesia  and  con- 
fusion. At  the  table  or  in  the  parlor  when 
the  family  was  present,  she  would  sud- 
denly lose  touch  with  what  was  going  on, 
did  not  answer  questions  and  stared  into 
vacancy  and  would  utter  irrelevant  phrases 
such  as  "where  is  he,  ain't  it  awful,  what 
has  he  done,"  etc.  These  periods  of  am- 
nesia would  last  for  a  half  hour  or  so  and 
then  the  patient  would  go  on  as  if  nothing 
had  happened.  Occasionally  she  would 
faint.  It  seems  that  for  some  time  she  had 
been  stealing  from  her  place  of  employ- 
ment dresses  of  gaudy  colors  and  of  the 
type  that  a  gay  girl  of  eighteen  or  nineteen 
would  wear.  The  family  thought  that  she 
was  buying  these  things.  When  she  was 
arrested  a  number  of  trunks  were  found 
filled  with  gaudy  dresses,  fancy  shoes, 
sweaters,  bathing  suits,  beautiful  hats 
suitable  only  for  young  women  and  other 
trinkets  such  as  a  staid  woman  of  forty- 
four  would  have  no  use  for.  None  of  these 
things  had  ever  been  disposed  of.  There 
seemed  to  be  no  motive  for  the  robberies. 
The  patient  came  from  a  good  family,  had 
an  independent  income  and  did  not  work 
because  of  necessity,  therefore  it  was 
positively  determined  that  the  robberies 
were  not  for  gain  of  any  kind.  She  never 
wore  any  of  the  things  nor  did  she  dispose 
of  them  in  any  way.  When  her  house  was 
searched  all  the  missing  things  were  found, 
some  in  boxes  unopened.  The  judges  who 
tried  her  case  became  convinced  that  there 
was  something  mentally  wrong  with  the 
patient  and  tiurned  her  over  to  several 
psychiatrists  for  study.  The  history,  which 
was  carefully  gone  into,  showed  that  she 
was  always  rather  sensitive  and  childlike 
and  shy.  She  was  cold  and  irresponsive  to 
her  family  except  to  her  mother,  whom 
she  idolized  and  waited  on  continuously. 
She  loved  the  children  of  her  sisters  ex- 
cessively and  liked  to  have  them  about 
her  and  often  bought  them  expensive 
presents.  She  said  that  she  began  taking 
the  skirts  and  dresses,  bathing  suits,  etc., 


without  giving  the  matter  any  thought. 
She  seemed  to  obey  an  impulse.  She  did  not 
think  of  the  morality  of  the  situation  at  all, 
but  would  bring  the  trinkets  home  and 
put  them  on  and  then  store  them  away  in 
trunks.  She  herself  always  wore  black  and 
dressed  very  sedately.  She  had  stolen 
many  packages  of  rouge  and  powder,  but 
personally  never  used  any  of  it.  She  was 
extremely  religious,  but  even  now  it  does 
not  seem  to  her  that  what  she  did  was 
stealing. 

About  the  time  that  the  stealing  first 
began,  she  met  a  man  of  about  fifty-six  in  a 
rather  questionable  way.  It  was  while  they 
were  both  in  a  public  conveyance.  The 
man  was  very  kind  to  her,  and  seemed  to 
influence  her  against  her  will  she  said.  She 
met  him  a  number  of  times  and  was  taken 
to  road  houses  and  to  various  fashionable 
restaurants,  but  so  far  as  we  could  learn 
the  flirtation  went  no  further.  This  was 
the  flrst  love  affair  the  patient  had  ever 
had.  She  admitted  that  she  was  very  fond 
of  the  man  and  was  extremely  happy  at  the 
thought  of  being  his  wife.  The  proposal  of 
marriage,  however,  never  came,  and  the 
man  seemed  content  with  taking  her  to  gay 
places  where  young  people  were  wont  to 
go.  The  patient  admitted  that  she  often 
desired  the  return  of  her  youth  and  that 
she  envied  the  young  people  whom  she 
saw  enjoying  themselves,  particularly  when 
she  listened  to  her  companion  express  his 
admiration  for  them.  He  said  on  one 
occasion,  "If  you  and  I  were  younger  I 
would  really  think  of  talking  marriage  to 
you."  It  was  about  this  time  she  began  to 
take  the  things  for  which  she  was  later 
arrested.  On  talking  the  matter  over  with 
the  psychiatrists  whom  they  had  requested 
to  examine  her,  the  judges  finally  decided 
to  send  her  to  a  sanitarium  for  three  or 
four  months  and  not  to  a  jail.  She  began  to 
get  well  quicldy  and  her  amnesia  attacks 
disappeared.  The  only  treatment  aside 
from  the  routine  sanitarium  care  was  that 
it  was  insisted  upon  that  her  affair  with 
the  man  be  broken  off. 

The  injury  from  which  this  patient  dated 
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her  troubles  played,  of  course,  a  very  minor 
part  in  the  production  of  the  symptoms; 
yet  it  enabled  her  to  fasten  her  difficulties 
on  something  outside  of  herself  and  in  this 
way  spare  her  self -regarding  sentiment.  It 
would  seem  that  the  maternal  instinct  and 
the  desire  to  gratify  her  undeveloped  sex 
instincts,  were  also  important  factors  in 
the  production  of  the  hysteria.  It  is  not 
difficult  to  see  how  the  possibility  of  malin- 
gering in  a  case  of  this  kind  could  very 
well  arise. 

CONCLUSIONS 

I.  The  functional  nervous  reactions  to 
injirry  are  divided  in  two  groups,  possess- 
ing differentiating  characteristics. 

a.  In  traumatic  neurosis  the  reac- 


tion is  apparently  caused  by  fear  with 
immediate  injury  to  the  nervous  sys- 
tem by  actual  traiima  or  later  injury 
by  sleeplessness,  restlessness  and  a 
general  physico-psychical  depression. 
Most  of  these  individuals  are  essen- 
tially normal,  the  injury  being  almost 
entirely  responsible. 

h.  In  hysteria,  the  reaction  to  the 
injury  is  probably  not  determined  by 
any    primary    or    secondary    patho- 
logical considerations  directly  due  to 
the  injury,  but  is  entirely  an  instinc- 
tive   maladjustment     in    individuals 
who  are  both  physically  and  mentally 
inferior. 
2.  A   carefully   analyzed   case   of   trau- 
matic neurosis  will  not  show  any  of  the 
true  hysterical  stigmata. 


CEREBRAL  GLIOMA  AND  ACUTE  HEMORRHAGIC 
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The  record  of  this  case  is  interesting 
from  a  number  of  standpoints.  The  ante- 
mortem  diagnosis  of  epidemic  encephaUtis 
was  not  entirely  borne  out  at  autopsy,  but 
a  hemorrhagic  encephalomyehtis  and  a 
gHoma  of  the  right  cerebral  hemisphere 
were  found.  The  existence  of  the  glioma, 
though  it  was  of  large  size,  had  never  been 
suspected,  as  it  had  given  neither  general 
symptoms  nor  focal  signs. 

The  question  of  whether  hemorrhagic 
encephalitis  may  not  be  a  form  or  stage  of 
epidemic  encephalitis  is  asked,  but  cannot 
be  answered  in  my  opinion  before  our 
knowledge  of  both  conditions  is  more 
definite  than  it  is  at  present. 

History. — Patient,  B.  R.,  aged  fifty- 
one,  bom  in  Germany.  Admitted  to  the 
hospital  June  7,   1919. 

Chief  Complaint. — Headache  for  three 
weeks. 

Family  History. — Father  died  at  forty- 
nine  of  pulmonary  tuberculosis.  Mother 
died  at  sixty-seven  of  bronchitis.  Two 
brothers  died  in  childhood,  causes  un- 
known to  patient.  Four  brothers  and  four 
sisters  living  and  well.  Grandmother,  uncle 
and  two  aunts  on  the  maternal  side  died 
of  cancer.  No  history  of  diabetes,  renal  or 
cardiac  disease  in  the  immediate  family. 

Past  History. — General  health  fair. 
Measles,  mumps,  chicken-pox  in  childhood. 
No  typhoid,  no  acute  rheumatic  fever. 
Influenza  and  pneumonia  six  months  ago 
followed  by  considerable  prostration.  No 
operations.  Frequent  headaches  in  child- 
hood, but  does  not  recall  any  details. 
Occasional  headaches  previous  to  present 
illness. 

Eyes. — Glasses  have  been  worn  for  the 
past  four  years  for  presbyopia.  There  is  no 
blurring  of  vision. 


Nose. — Occasional  rhinitis. 

Pharynx  and  Tonsils. — Frequent  sore 
throat  and  tonsillitis  in  childhood. 

Respiratory. — Negative. 

Cardiac. — Occasional  palpitation  when 
excited  and  after  undue  exertion.  No 
dyspnea. 

Gastro-intestinal. — Appetite  good ;  bowels 
constipated,  requiring  daily  catharsis. 

Genito-urinary. — Urination  three  to  four 
times  a  day.  No  nocturia. 

Menses. — Periods  began  at  twenty-one, 
lasted  two  to  three  days  with  three  or  four 
weeks  between  periods.  The  intervals  were 
not  regular.  Periods  stopped  three  years 
ago.  No  discharge  since  menopause. 

Nerves. — Always  nervous  and  high- 
strung.  Easily  upset  by  trifles. 

Personal  History. — Born  in  Germany, 
-has  lived  in  the  United  States  for  twenty- 
six  years.  Is  widowed,  her  husband  having 
died  two  years  ago.  She  has  one  son.  No 
history  of  miscarriage.  She  does  light 
housework  around  her  home  and  helps  in 
her  sister's  hair  parlor.  Eats  and  sleeps 
regularly.  Takes  one  cup  of  tea  and  three 
cups  of  coffee  daily.  Alcohol:  An  occa- 
sional drink,  but  no  habit. 

Weight. — Best  weight  was  136  pounds, 
three  years  ago.  Average  weight  is  120 
pounds.  The  present  weight  is  no  pounds. 

Present  Illness. — The  patient  is  in  a 
rather  stupid  mental  state,  her-  answers 
to  questions  being  slow  and  indefinite. 
The  following  history  was  obtained  from 
her  sister. 

Three  weeks  ago  the  patient  was  found 
unconscious,  rigid  and  frothing  at  the 
mouth.  The  unconsciousness  lasted  about 
an  hour.  She  stayed  in  bed  for  a  week, 
complaining  of  weakness  and  tingling  in 
her  left  leg  and  arm  and  marked  drowsi- 
ness. The  right  corner  of  her  mouth  was 
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drawn  over.  Since  the  onset  of  this  ilhiess 
she  has  had  constant  headaches,  not  local- 
ized in  any  portion  of  the  head.  Any  exertion 
seemed  to  increase  their  severity.  There 
was  no  nausea  or  vomiting,  no  spots  or 
flashes  before  the  eyes.  After  one  week  in 
bed  she  got  up  and  dioring  the  past  two 
weeks  has  been  about,  but  was  always 
drowsy,  dropping  off  to  sleep  very  easily. 
There  has  been  no  evident  paralysis,  the 
weakness  in  the  left  side  having  cleared 
up. 

PHYSICAL  EXAMINATION 

General  Appearance  is  that  of  a  middle- 
aged  woman  resting  comfortably  in  bed, 
nervously  exhausted.  There  is  no  dyspnea, 
no  cyanosis. 

Skin  is  negative. 

Mucosa. — No  pallor. 

Head  is  symmetrical.  Hair  normal  in 
amovmt  and  distribution.  Sinuses:  Slight 
mastoid  tenderness  on  deep  pressure. 
Eyes:  Shght  exophthalmos;  no  Stellwag, 
no  Mobius.  Pupils  are  equal,  central, 
react  to  light  and  accommodation.  Both 
eyehds  are  nearly  closed.  The  patient  is 
able  to  open  the  right  eyehd  fuUy,  the  left 
to  about  half  the  normal  extent.  Ears :  No 
discharge.  Drums  appear  normal.  Nose: 
No  discharge.  Normal  to  external  examina- 
tion. Mouth:  Tongue  is  coated.  Upper 
teeth  are  false.  Gums  are  retracted;  there 
is  marked  pyorrhea.  Pharynx  is  congested. 
There  is  flattening  of  the  left  side  of  the 
face. 

Neck. — No  rigidity. 

Superficial  Lymph  Nodes. — No  patho- 
logical enlargement. 

Spine. — Spinous  processes  of  the  lumbar 
vertebrae  are  unduly  prominent. 

Thorax  is  symmetrical;  apparently  nor- 
mal. 

Breasts  are  flat;  no  masses. 

Lungs  are  normal. 

Heart. — Apex  impulse  is  neither  visible 
nor  palpable.  No  thrills;  no  murmurs. 
Aortic  second  sound  is  sUghtly  louder  than 
the  pulmonic  second.  Pulse  is  equal,  regu- 
lar in  rate,  rhythm  and  force.  Tension  is 


normal.  Cardiac  outline  is  normal,  left 
limit  of  dullness  being  9  cm.  in  the  fifth 
interspace.  Blood  pressure  110-63. 

Abdomen  is  soft;  no  masses,  tenderness 
or  rigidity.  Liver  and  spleen  not  felt. 

Kidneys. — Lower  pole  of  the  right  kid- 
ney palpable  on  deep  inspiration. 

Pelvic  and  rectal  examinations  not  made. 

Extremities. — No  edema  or  tremor.  Bi- 
lateral hallux  valgus. 

Weight. — 100  pounds. 


LABORATORY  EXAMINATIONS 

6/8/19  Blood  Count: 

Red  blood  cells 5,660,000 

White  blood  cells 9,000 

Hemoglobin 70% 

Polymorphonuclear  leucocytes 74% 

Lymphocytes 20% 

Transitionals 2  % 

Large  mononuclears • 3% 

Eosinophiles i  % 

Blood  Urea:  .29  gram  per  liter 

6/9/19.  Stool  for  routine  examination: 
Small,  pasty  stool 
Color:  Yellowish  brown 
No  blood 

No  ova  or  parasites 
A  few  undigested  meat  fibres 

6/9/19.  Blood  Count: 

Red  blood  cells 5,580,000 

Hemoglobin 70% 

6/io/ig.  Blood  Wassermann: 

Alcohol  antigen negative 

Cholesterin  antigen negative 

6/10/19.  Lumbar  Puncture: 

Approximately  15  c.c.  of  clear  fluid  removed  under 
very  much  increased  pressure.  The  first  8  to  lo  c.c, 
spurted  out  and  ran  into  the  test  tube  in  a  con- 
tinuous stream. 

Cell  count 6  lymphocytes 

Globulin Negative 

Wassermann 2  c.c.    i  c.c.    6  c.c.    2  c.c. 

Alcohol Neg.     Neg.     Neg.     Neg. 

Cholesterin Neg.    Neg.    Neg.     Neg. 

Culture Sterile 

NEUROLOGICAL  EXAMINATION  6/11/19 

Voluntary  Motor  System.  Abnormal 
Attitudes  and  Deformities. — There  is  no 
deformity  of  the  spine,  abnormal  abdom- 
inal protrusion  or  abnormal  position  of 
the  head.  There  is  marked  hallux  valgus 
on  each  side.  There  is  a  catatonic  rigidity 
on  the  left  side;  the  arm,  and  to  a  less 
extent  the  leg,  will  be  held  for  several 
minutes  in  any  position  in  which  it  is 
placed. 

Gait. — The  patient  is  unable  to  stand  or 
walk. 
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Coordination. — Equilibratory  not  tested, 
as  patient  is  unable  to  stand.  Non-equi- 
Ubratory:  Finger-to-nose,  pointing  and 
pass  pointing,  heel-to-knee  and  toe-to- 
object-above-recumbent -patient  tests  are 
normal  on  the  right  side,  but  are  .per- 
formed with  only  moderate  precision  on 
the  left.  There  is  no  dysmetria  or  adia- 
dochokinesis. 

Skilled  Acts. — There  is  no  dyspraxia. 
Speech  is  slow  and  deliberate,  but  there  is 
no  dysarthria  or  aphasia. 

Reflexes: 

Deep  Right  Left 

Jaw Present  Present 

Pectoral Present  Present 

Biceps 2  3 

Triceps 2  3 

Radial 2  3 

Ulnar 2  3 

Wrist 2  3 

Suprapatellar Absent  Present 

Patellar 2  3 

Achilles 2  3 

Superficial 

Supra-umbilical Present  Absent 

Suprapubic Present  Absent 

Upper  lateral  abdominal Present  Absent 

Lower  lateral  abdominal Present  Absent 

Plantar  flexion Present  Absent 

Babinski Absent  Present 

I  =  slight;  2  =  active;  3  =  very  active;  4  =  with 
transient  clonus;  5  =  with  permanent  clonus. 

Abnormal  Involuntary  Movements. — 
None  present. 

Muscle  Strength. — The  movements  of  the 
neck  and  shoulders  seem  equal  on  the  two 
sides.  All  movements  of  the  left  arm,  fore- 
arm, hand  and  fingers,  as  well  as  the  left 
thigh,  leg  and  foot,  are  perceptibly  weaker 
than  on  the  right  side. 

Muscle  Status. — Consistency  is  normal; 
contour,  except  for  a  flattening  of  the  left 
side  of  the  lower  face,  is  normal. 

Abnormal  Associated  Movements. — The 
pronation  sign  of  Striimpell,  the  auto- 
matic pronation  sign  of  Babinski,  the 
mechanical  grip,  the  thtmib  sign  of  Klip- 
pel-Weil,  the  interossei  phenomenon  of 
Souques,  the  signs  of  Neri  with  the  patient 
recumbent,  and  the  sign  of  Marie-Foix  are 
all  absent.  The  sign  of  Bechterew  and  the 
trunk-thigh  sign  of  Babinski  are  present. 


Nerve  Status. — Nothing  noted. 

General  Sensory. — (Examination  not  en- 
tirely satisfactory  because  of  the  patient's 
mental  condition.)  Touch:  Acuity,  local- 
ization and  discrimination  seem  normal. 
Pain,  temperature  (cool  and  warm) ,  vibra- 
tory, pressure,  muscle  tendon  sense  and 
stereognostic  perception  are  normal. 

Cranial  Nerves  and  Head.  Olfactory  and 
Nose. — The  sense  of  smell  is  normal. 

Optic  and  Ocidomotor  Apparatus. — Visual 
acuity  not  tested.  Perimetry,  roughly 
tested,  normal.  There  is  no  photophobia. 
The  pupHs  are  in  mid-dilatation,  the  left  is 
shghtly  larger  than  the  right.  Both  are 
regular.  The  reaction  to  light  is  sluggish  on 
both  sides,  more  especially  on  the  left. 
The  reaction  to  accommodation  seems 
normal.  There  is  bilateral  ptosis.  With  con- 
siderable effort  and  elevation  of  the  eye- 
brows the  patient  is  able  almost  completely 
to  open  the  right  eye.  The  left  one  can  be 
opened  only  about  half  of  the  normal 
extent.  There  is  no  strabismus.  The  con- 
jugated eye  movements  seem  normal. 
Nystagmus  is  absent.  Fundi:  The  veins 
appear  congested  in  each  eye.  The  disks 
are  normal  and  there  are  no  hemorrhages. 

Acoustic  Nerve  and  Ear. — A  watch  is 
heard  20  inches  from  each  ear.  Air  con- 
duction is  greater  than  bone  on  each  side. 

Trigeminus  Nerve  and  Mouth. — The 
movements  of  the  jaw  in  all  directions  are 
normal.  Sensation  is  normal. 

Facial  Nerve  and  Face. — Right  side  nor- 
mal. On  the  left  side  there  is  a  marked 
flattening  and  weakness  of  the  lower  face. 

Glossopharyngeus  and  Vagus  Nerves, 
Pharynx  and  Larynx. — The  position  of  the 
uvula  is  medial.  Palatal  and  pharyngeal 
reflexes  are  normal.  Swallowing,  respira- 
tion and  cardiac  actions  are  normal. 

Spinal  Accessory  Nerve. — There  is  no 
evidence  of  weakness  of  either  stemo- 
mastoid  or  trapezius. 

Hypoglossus  Nerve  and  Tongue. — The 
tongue  is  protruded  in  the  mid-line  and  its 
movements  in  all  directions  are  equal. 
Articulation  is  normal. 
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CLINICAL    EXAMINATIONS    AND    NOTES 

6/10/19.  Examination  of  Eye  Grounds. — 
Discs  are  clearly  outlined.  Blood  vessels 
are  not  tortuous.  No  hemorrhages.  No 
retinitis. 

6/11/19.  When  the  patient  presented 
herself  for  examination  to  enter  the  hos- 
pital her  complaints  were  so  general  and 
vague  and  her  general  physical  examina- 
tion so  nearly  negative,  that  the  admitting 
physician  did  not  believe  it  necessary  to 
have  her  enter  the  hospital.  During  the 
first  three  days  of  her  stay  in  the  hospital 
she  was  listless  and  inattentive,  answering 
questions  slowly  and  indefinitely.  Her  only 
complaint  was  a  slight  headache.  After 
the  lumbar  puncture  yesterday  her  con- 
dition became  rapidly  worse,  the  lethargy 
becoming  stupor  and  the  signs  of  a  left 
hemiplegia  developing. 

At  present  she  does  not  reply  to  ques- 
tions but  will  protrude  her  tongue  and 
move  her  arm  when  asked  to  do  so.  She 
winces  when  pinched  or  when  the  muscles 
are  squeezed.  Pupils  are  in  mid-dilatation, 
the  left  greater  than  the  right.  The  right 
pupH  reacts  very  sluggishly  to  light  and 
the  left  not  at  all.  The  pulse  is  slow  and 
regular.  Blood  pressure  145-85.  Biceps 
and  patellar  reflexes  are  present  on  the 
left.  Urination  involuntary  to-day. 

6/13/19-  Patient  is  still  very  somnolent 
but  can  be  roused.  She  appears  to  under- 
stand questions  and  answers  them  intel- 
ligently but  lapses  back  into  sleep  at  once. 
Ttie  right  side  of  the  forehead  is  more 
wrinkled  than  the  left.  The  right  corner  of 
the  mouth  is  drawn  over.  The  left  side  of 
tne  face  is  flattened.  When  requested  to 
open  her  eyes  she  fails  to  do  so,  although 
she  undoubtedly  understands  the  request 
and  endeavors  to  comply,  as  shown  by 
elevation  of  the  eyebrows.  She  is  able  to 
protrude  the  tongue.  The  lower  jaw  does 
not  sag.  The  pupils  are  moderately  con- 
tracted and  react  sluggishly  to  light.  There 
is  no  strabismus.  There  is  no  difficulty  in 
swallowing.  Involuntary  urination  con- 
tinues. 


6/1 4/19.  Patient  is  more  somnolent 
than  yesterday;  cannot  be  roused. 
Swallows  with  difficulty.  The  right  pupil 
is  larger  than  the  left.  There  is  no  strabis- 
mus. The  reaction  to  light  is  very  slight, 
merely  a  quiver  of  the  iris. 

6/16/19.  The  patient  has  continued 
about  the  same  since  the  last  note  until 
7.45  this  evening  when  the  condition 
suddenly  became  worse,  growing  markedly 
dyspneic  and  cyanotic,  respiration  ceasing 
after  a  few  minutes. 

Dtiring  the  nine  days  of  observation  in 
the  hospital  the  temperature  ranged  fiom 
98°  to  100°,  the  pulse  from  65  to  85. 

AUTOPSY 

June  17,  1919.  13  hrs.  P.M.  By  Dr. 
R.  F.  E.  Stier. 

Anatomical  Diagnosis 
Glioma  of  brain 
Cerebral  hemorrhages 
Chronic  glomerulonephritis  (vascular) 
Arteriosclerosis 

Atheroma  of  aorta  (moderate) 
Edema  and  congestion  of  lungs 
Chronic  endocarditis  (mitral) 
Cloudy  swelling  of  liver 
Fatty  infiltration  of  liver  (slight) 
Acute  splenic  tumor 
Congestion  of  pancreas  and  kidneys 
Polyp  of  uterus 
Chronic  myocarditis 
Museum  specimen:  Brain  and  cord. 

The  body  is  that  of  a  white  female 
measuring  164  cm.  in  length.  There  is  an 
abundant  amount  of  light  brown  hair. 
The  eyes  are  in  mid-dilatation,  pupils 
equal.  The  cornea  are  glassy  and  the  con- 
junctiva are  of  a  pale  yellow  color.  The 
upper  teeth  are  replaced  by  bridgework 
and  a  false  set.  The  lower  jaw  shows  a 
marked  pyorrhea.  The  mucous  membranes 
of  the  mouth  are  pale.  The  nasal  septum  is 
intact  and  shows  a  small  amount  of  bloody 
discharge.  The  ears  are  negative.  Over  the 
neck  and  back  there  is  post  mortem  liv- 
idity.  The  upper  extremities  show  emacia- 
tion and  are  rigid.  The  breasts  are  well 
developed  and  contain  a  large  amount  of 
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glandular  tissue.  No  masses  palpated. 
Over  the  thigh  and  shin  there  are  a  few 
varicose  veins. 

Brain. — The  convolutions  appear 
swollen,  slightly  flattened.  The  pia  mater 
shows  a  marked  engorgement.  The  section 
of  the  pons  shows  in  the  left  lateral  mass 
of  the  pons,  near  the  left  middle  cerebral 
peduncle,  a  hemorrhagic  area  which  mea- 


numerous  congested  areas.  The  right  cere- 
bral hemisphere  appears  larger  than  the 
left  and  in  the  median  line  bulges  and 
makes  a  deep  impression  into  the  mesial 
surface  of  the  left  lobe.  As  a  result  the 
mesial  surface  of  the  left  lobe  is  very  con- 
vex. Section  through  the  frontal  lobe  near 
the  anterior  pole  shows  rather  a  circum- 
scribed   hemorrhagic    area    2.5    cm.     in 


Fig.  I.  Cerebrum  Showing  Enlargement  of 
Right  Hemisphere,  Flattened  Convolutions  and 
Congestion  of  Surface  Vessels. 

sures  2  cm.  by  8  cm.  In  this  area  the  brain 
tissue  is  absent  and  is  replaced  by  blood 
clot.  Other  sections  through  the  lower 
portion  of  the  pons  and  upper  portion  of 
the  medulla  show  several  petechial  hemor- 
rhages. In  the  floor  of  the  left  ventricle 
beneath  the  stria  acustica  there  is  a  small 
petechial  hemorrhage  and  the  capillaries 
are  congested.  In  the  anterior  portion  of 
the  dentate  nucleus  of  the  cerebellum  there 
are  several  small  petechial  hemorrhages. 
The  white  matter  of  the  cerebellum  shows 


Fig.   2.    Vertical   Sections   of   Cerebral    Hemi- 
spheres Showing  Tumor  and  Hemorrhages. 


diameter.  This  area  is  gelatinous,  trans- 
lucent, and  there  is  definite  encephalo- 
malacia.  Sections  taken  a  cm.  apart  show 
this  hemorrhagic  and  necrotic  area  involv- 
ing practically  the  entire  central  portion 
of  the  right  cerebral  hemisphere.  It  be- 
comes larger,  more  hemorrhagic,  as  the 
mid-portion  of  the  brain  is  reached.  It 
involves  the  external  capsule,  the  lentic- 
ular nucleus,  the  internal  capsule  and  the 
caudate  nucleus.  Also  near  the  mid-portion 
of  the  brain  there  is  a  similar  large  hemor- 
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rhagic  softened  area  in  the  mid-frontal 
convolution  which  involves  the  mid-radia- 
tion of  the  corpus  callosum.  This  area  is  of 
a  yello-wish  brown  translucent  necrotic 
substance  in  which  are  found  gelatinous 
masses. 

Abdomen. — On  opening  the  abdominal  cavity 
the  panniculus  measures  4  cm.  It  is  of  a  golden 
yellow  color.  The  intestines  lie  free.  The  cavity 
contains  no  fluid.   The  appendix  measures  6 


sUghtly  increased  in  amount.  The  pericardiimi 
is  smooth  throughout  showing  a  few  areas  of 
thickening.  On  opening  the  heart  the  muscle  is 
of  a  deep  reddish-brown  color  showing  a  few 
fibrous  streaks.  The  tricuspid  and  pulmonary 
valves  show  no  change.  In  the  mitral  leaflet 
there  are  a  few  iatty  plaques.  The  free  margin 
is  thickened  and  puckered.  The  chords 
tendineas  are  slightly  thickened  and  shortened. 
The  aortic  valve  shows  a  slight  thickening. 


Fig.    3.    Vertical   Sections   of   Cerebr.\l   Hemi- 
spheres Showing  Tumor  and  Hemorrhages. 


Fig.    4. 


Sections     of    Brain     Stem. 
Hemorrhages. 


Multiple 


cm.  in  length  and  its  apex  shows  congestion. 
The  mucosa  of  the  intestines  is  shining;  several 
coils  of  the  ileum  are  adherent  to  the  peri- 
toneum at  the  level  of  the  last  lumbar  vertebra. 
The  liver  reaches  to  the  free  costal  margin. 
The  bladder  is  distended  and  reaches  about 
3  cm.  above  the  symphysis. 

Thorax. — On  opening  the  thoracic  cavity 
the  lungs  fill  the  cavity  and  show  only  a  few 
adhesions  which  are  broken  quite  readily.  The 
pericardial  cavity  contains  a  small  amount  of 
clear  straw-colored  fluid. 

Heart  weighs  250  grams.  The  epicardial  fat  is 


Measurements 


Tricuspid  valve 

Pulmonary  valve 

Mitral  valve 

Aortic 

Left  ventricle 

Right  ventricle 


1 1  cm.  in  circumference 
7.5  cm.  in  circumference 
9  cm.  in  circumference 
7     cm.  in  circumference 

10   mm.  in  thickness 
4     cm.  in  thickness 


Aorta. — It  is  diminished  in  elasticity  and 
throughout  its  entire  course  shows  a  few  fatty 
plaques. 

Right  Lung  weighs  300  grams.  The  pleura 
over  the  entire  lung  is  smooth  except  at  the 
apex  where  it  shows  areas  of  thickening  and  a 
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few  fibrous  tags.  The  upper  lobes  are  air  con- 
taining, the  lower  lobe  shows  an  increased 
resistance.  The  pulmonary  vessels  are  patent. 
The  bronchi  are  congested  and  on  pressure 
exude  a  frothy  bloody  fluid.  On  section  the 
upper  lobe  is  of  a  salmon  color  in  its  anterior 
portion  while  the  posterior  portion  of  the  lung 
shows  a  red  color.  The  lower  lobe  is  of  a  reddish 
pink  color.  It  is  markedly  congested.  There  is  a 
small  amount  of  emphysema. 


Lider  weighs  1150  grams.  The  capsule  is 
smooth  and  shining.  Below  the  capsule  are 
whitish  areas  and  a  few  circxmiscribed  golden 
colored  areas.  On  section  there  is  a  more  or  less 
homogeneous,  glossy,  chocolate  colored  appear- 
ance. The  lobules  are  not  evident,  and  in  areas, 
particularly  situated  around  the  portal  spaces, 
are  lighter  yellowish  areas. 

Gall  Bladder. — It  is  distended  and  contains 
a  liquid  greenish  colored  bile;  also  numerous 


Fig.  5.  Section  of  Glioma  Showing  Character  of 
Tumor,  Intimal  Proliferation  of  some  of  the 
Vessels,  and  Necrotic  Area  Resulting  from 
an  Old  Hemorrhage. 


Fig.   6.    A   Portion   of   Tumor   Showing  Recent 
Hemorrhages. 


Left  Lung  weighs  200  grams.  The  pleura  over 
the  entire  lung  is  smooth  and  glistening  except 
at  the  apex  where  it  shows  a  slight  thickening. 
The  upper  lobe  is  air-containing  and  crepitates. 
The  lower  lobe  is  apparently  not  air-containing 
and  distended.  The  pulmonary  vessels  are 
patent  and  contain  a  large  amount  of  fluid 
blood.  The  bronchi  are  congested  and  exude  a 
frothy  fluid.  On  section  the  upper  lobe  is  of  a 
salmon  color  and  shows  congestion,  which  is 
more  marked  in  the  dependent  portions. 
Shows  a  slight  amount  of  emphysema.  The 
lower  lobe  is  of  a  deep  red  color.  The  blood 
vessels  are  markedly  congested. 


faceted  gall  stones  of  various  size  which  are  of 
an  olive  color,  the  center  of  which  are  white. 
In  the  gall  bladder  are  many  yellowish  flakes. 
The  mucosa  of  the  gall  bladder  is  roughened. 

Spleen  weighs  100  grams.  The  capsule  is  of 
slate  color  showing  areas  of  thickening.  It  is 
slightly  wrinkled.  At  its  upper  poles  is  a  deep 
fissure  and  an  accessory  lobe.  On  section  the 
spleen  is  very  friable.  It  is  of  a  mottled  appear- 
ance showing  deep  red  and  Hghter  areas.  The 
Malphigian  corpuscles  are  not  very  evident. 
There  is  a  marked  increase  in  the  content  of  the 
pulp. 

Kidneys  weigh  no  grams  each.  The  capsule 
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strips  quite  readily,  leaving  a  smooth  cortex 
which  is  of  a  deep  red  color.  The  stellate  veins 
are  quite  prominent.  On  section  the  kidney  is  of 
a  deep  red  color.  The  differentiation  between 
cortex  and  medulla  is  quite  evident.  The 
arcuate  arteries  stand  out  quite  prominently. 
The  Malphigian  corpuscles  stand  out  as  whitish 
pinpoint  areas.  The  pelvic  fat  is  about  normal  in 
amount  and  the  renal  vessels  show  no  change. 
Pancreas. — It  is  of  a  reddish  color.  Shows  a 


OS.  The  uterine  muscle  shows  a  congestion, 
otherwise  nothing  remarkable. 

Ovaries  and  Tubes. — The  tubes  show  a  con- 
gestion and  the  ovaries  show  some  old  and  more 
recent  corpora  lutea. 

Rectum. — Apparently  unaltered. 

Stomach. — Contains  some  undigested  food. 
The  mucosa  shows  hemorrhagic  areas  and 
congestion. 

Intestines  show  congestion. 


Fig.  7.    Large  Infiltrating  Hemorrhage  in  Pons.      Fig.   8.    Pons. 


Hemorrhage   Confined   to   Peri- 
vascular Space. 


marked  congestion  of  the  blood  vessels.  The 
glandular  tissue  is  of  a  glossy  digested  appear- 
ance. 

Bladder. — Contains  about  400  c.c.  of  straw 
colored  urine.  The  bladder  wall  is  trabeculated 
and  at  the  trigone  there  are  small  hemorrhagic 
areas  and  the  vessels  are  very  prominent. 

Vagina. — Contains  a  small  amount  of  dis- 
charge. The  cervix  shows  a  reddened  appear- 
ance and  protruding  from  the  external  os  there 
is  a  small  reddish  pedunculated  polyp. 

Uterus. — It  is  small  and  contracted.  The 
cervical  canal  contains  a  small  amount  of 
mucus.  The  polyp  is  attached  at  the  internal 


MICROSCOPICAL  EXAMINATION 

Nerve  Tissue.  Cerebrum. — Sections  of  the 
gelatinous  and  hemorrhagic  area  described 
in  the  gross  examination  show  a  tumor 
growth  which  is  a  rather  cellular  glioma. 
The  cells  are  small  and  have  no  alveolar  or 
other  orderly  arrangement,  except  the 
typical  roseate  formation  around  some  of 
the  blood  vessels.  The  blood  vessels  within 
the  growth  are  very  numerous.  Most  of 
them  are  thin-walled  and  congested  while 
some  of  them  show  swelling  and  prolifera- 
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tion  of  the  intimal  endotheliiim.  The 
margins  of  the  tumor  are  not  sharply  out- 
lined but  merge  indefinitely  into  the  sur- 


FiG.  9.  Small  Hemorehages  in  Medxjlla  Confined 
TO  THE  Virchow-Robin  Space  of  the  Vessel 
Wall. 


rounding  brain  tissue.  In  parts  of  the 
tumor  mass  there  are  necrotic  areas  which 
are  the  seat  of  former  hemorrhages.  There 
are  also  areas  of  hemorrhage  which  are  of 
more  recent  origin  and  are  in  the  process  of 
organization.  The  largest  ones,  however, 
are  of  very  recent  occurrence,  as  the  indi- 
vidual blood  corpuscles  are  still  preserved. 
Brain  Stem. — Throughout  the  pons  and 
medulla  there  are  numerous  hemorrhages 
which  vary  in  size  from  large  ones  which 
are  plainly  visible  with  the  naked  eye  to 
small  circumscribed  hemorrhages  which 
are  only  seen  with  the  microscope.  Most 
of  the  small  hemorrhages  are  sharply 
outlined  around  the  vessels  and  are 
confined  to  the  perivascular  space.  In 
other  instances  they  are  limited  by  the 
adventitial  covering  and  are  simply  collec- 
tions of  blood  in  the  Virchow-Robin  space 
which  suggest  a  gradual  oozing  of  blood 
through  the  damaged  inner  coats  of  the 
vessel  wall.  Sections  of  the  cord  were  made 
and  in  the  lumbar  region  small  hemor- 
rhages are  found  in  the  gray  matter  at  the 
base  of  the  anterior  horn.  The  anterior 
horn  cells  throughout  the  cord  are  often 
swollen  with  eccentric  nuclei,  some  showing 
central  chromatolysis,  but  nowhere  is 
satellitosis  or  netuonophagia  observed.  The 
cells  of  the  pontine  and  meduUary  nuclei 


show  central  chromatolysis  and  at  times 
acute  cloudy  swelUng,  but  the  changes  are 
not  extreme  and  are  not  more  marked  than 
might  be  expected  in  any  general  infectious 
process.  There  is  nowhere  any  lymphocytic 
infiltration  except  around  some  of  the  older 
hemorrhages  in  the  substance  of  the  tumor 
and  here  it  is  never  marked. 

Collections  of  polyblasts,  amoeboid 
neuroglia  cells,  plasma  cells  or  poly- 
morphonuclear leucocytes  are  not  found  in 
any  focal  areas  or  around  any  of  the 
vessels. 

The  lesions  outside  of  the  glioma  are 
limited  to  simple  hemorrhages  and  minor 
changes  in  the  nerve  cells  of  the  brain  stem 
and  cord. 

Heart. — ^The  pericardium  shows  a  thickening 
and  hyalinization  and  an  increase  in  fat.  The 


Fig.  id.  Hemorrhages  and  Chromatolytic 
Changes  in  the  Motor  Cells  of  the  Cervical 
Region  of  the  Spinal  Cord. 


muscle  cells  stain  poorly  and  irregularly  and 
show  a  marked  fragmentation.  They  are  of  a 
granular    appearance.    Some    show    marked 
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hypertrophy.  The  nuclei  are  irregular  and 
stain  poorly.  Most  are  vesicular  and  where 
there  is  a  marked  fragmentation  they  are 
absent.  There  is  a  definite  increase  in  connec- 
tive tissue  replacing  quite  extensive  areas  of 
heart  muscle.  This  seems  to  be  more  marked 
around  the  blood  vessels. 

Lung. — The  pleura  shows  nothing  remark- 
able. The  alveoli  show  a  marked  congestion 
with  red  blood  cells  which  appear  as  pink 
hem.orrhages.  Some  of  the  alveoli  further  are 
filled  with  a  pink  homogeneous-staining  sub- 
stance and  some  contain  large  numbers  of 
lymphocytes.  The  alveolar  walls  are  edematous 
and  in  many  areas  show  a  hyalinization  and 
are  of  a  necrotic  appearance  of  the  epithelium. 
The  capillaries  are  distended  with  red  blood 
cells  and  the  larger  blood  vessels  show  a  slight 
thickening. 

Liver. — The  capsule  shows  a  slight  thickening 
and  hyalinization.  The  central  veins  are  dilated 
and  contain  a  granular  debris  and  some  red 
blood  cells.  There  is  a  zone  of  hyalinized  con- 
nective about  these  veins.  The  liver  cells  about 
the  central  veins  are  of  a  necrotic  appearance 
and  markedly  fragmented.  Very  few  of  their 
nuclei  stain.  The  cells  about  the  periphery  of 
the  lobule  stain  more  intensely  but  in  their 
cytoplasm  are  large  globules  of  probably  fat 
giving  the  periphery  of  each  lobule  a  vacuolized 
appearance.  About  the  portal  triad  there  is  an 
increase  of  connective  tissue  with  many  lymph- 
ocytes infiltrating  it.  The  sinusoids  particularly 
about  the  central  veins  show  a  slight  thickening. 

Spleen. — The  capsule  and  trabeculae  are 
thickened.  Few  of  the  splenic  corpuscles 
remain.  There  is  a  definite  increase  in  red 
blood  cells  which  occur  in  frank  hemorrhages. 
Scattered  throughout  the  sections,  particularly 
in  the  hemorrhagic  areas,  is  a  greenish  black 
pigment.  Scattered  throughout  the  spleen  are 
groups  of  large  mononuclear  cells  that  appear 


to  be  myeloblasts.  Some  of  these  contain  several 
nuclei.  The  blood  vessels  of  the  center  of  the 
splenic  corpuscles  show  a  marked  thickening, 
hj^alinization  and  almost  an  obliteration.  The 
larger  blood  vessels  likewise  show  a  marked 
thickening  and  hyalinization  of  the  adventitia. 

Pancreas. —  The  pancreatic  acini  show  a 
decrease  in  size.  The  cj'toplasm  of  the  cells 
appears  vacuolated.  Only  a  few  of  the  islands 
of  Langerhans  are  e\'ident.  Many  are  ap- 
parently replaced  by  fibrous  tissue.  There  is  a 
marked  increase  in  the  interstitial  tissue  re- 
placing many  glands  and  giving  the  tissue  a 
fibrous  appearance.  In  areas  this  connective 
tissue  appears  necrotic.  The  blood  vessels  are 
sclerotic  and  many  are  obliterated. 

Adrenal  shows  a  thickening  of  the  capsule 
and  hyalinization.  There  is  a  congestion  of  the 
blood  vessels  in  the  medulla,  otherwise  there 
is  nothing  remarkable. 

Kidney. — The  capsule  shows  a  thickening, 
and  in  areas  it  extends  among  the  tubules. 
The  glomeruli  show  a  varjang  picture.  Some  are 
entirely  replaced  by  fibrous  tissue.  Others  show 
a  thrombosis  of  the  efterent  vessel  and  a  partial 
hyalinization  of  the  tuft.  Some  tvifts  only 
appear  swollen  and  show  congestion.  Bowman's 
capsule  is  thickened  in  almost  every^  instance 
and  many  of  the  partially  hyalinized  tufts  show 
adhesions  to  the  capsule.  The  convoluted 
tubules  also  show  a  varying  picture.  The  cells 
of  some,  although  intact,  are  thinned  and  their 
nuclei  appear  vesicular  and  the  cj^oplasm 
stains  poorly.  In  some  there  is*  a  marked 
desquamation  and  in  some  a  fragmentation  of 
the  cells.  Here,  few  of  the  nuclei  stain.  The 
lumina  of  the  tubules  are  filled  mth  cellular 
debris  and  many  are  dilated  and  filled  with  a 
pink  homogeneous-staining  material.  There  is  a 
marked  increase  in  the  interstitial  tissue  and 
here  there  is  a  dense,  almost  diffuse  infiltration 
of  lymphocytes.  The  large  and  small  blood 
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vessels  show  a  thickening  of  all  the  laj^ers; 
many  are  entirely  obliterated. 

Bladder. — There  is  an  edema  of  the  sub- 
mucosa  and  muscularis.  The  muscularis  appears 
slightly  hypertrophied. 

Ovary. — Shows  a  few  semi-replaced  corpora 
lutea.  Othenvise  the  entire  ovary  has  been 
replaced  by  fibrous  tissue. 

Uterus. — Shows  nothing  remarkable. 

Breast. — Some  glandular  tissue  remains  but 
a  considerable  amount  has  been  replaced  by 
fibrous  tissue  in  which  there  is  a  lymphocytic 
infiltration  and  numbers  of  the  glands  are 
cystic. 

Thyroid. — Shows  a  slight  increase  in  inter- 
stitial tissue  in  which  areas  appear  which  are 
hyalinized. 

Aorta. — The  intima  shows  a  slight  irregular 
thickening.  In  it  are  seen  a  few  cholesterin 
clefts  and  a  bluish  homogeneous-staining 
material.  This  seems  to  extend  quite  diffusely 
through  the  media  also.  Some  of  the  smooth 
muscle  of  the  media  has  been  replaced  by 
fibrous  tissue.  The  adventitia  shows  nothing 
remarkable. 

Pituitary  shows  marked  congestion. 

Stomach. — Nothing  remarkable. 

Lymph  Node  shows  edema  and  endothelial 
hypeqolasia  of  lymph  sinuses. 

DISCUSSION 

Hemorrhagic  encephalitis  has  been  fre- 
quently observed  and  specially  described 
by  Oppenheim,  Strumpell,  Lichtenstein 
and  others.  It  is  supposed  to  be  the  result 
of  an  infection  and  has  been  observed  in  a 
number  of  conditions,  especially  erysipelas, 
pneumonia,  scarlet  fever,  measles,  and 
frequently  after  influenza.  Hassin  reports  a 
case  following  influenza  and  Dana  and 
Schlapp  observed  one  which  was  probably 
of  malarial  origin. 

In  this  case  all  cultures  were  sterile  and 
there  was  no  evidence  of  any  of  the  general 
infections  with  which  hemorrhagic  en- 
cephalitis is  known  to  be  associated.  There 
was  a  history  of  influenza  six  months  pre- 
viously, but  that  would  have  no  bearing 
on  the  present  condition.  The  clinical  his- 
tory' and  neurological  findings  were  indica- 
tive of  an  acute  encephalitis  which  was 


believed  to  be  of  the  epidemic  type;  and 
this  was  the  ante-mortem  diagnosis. 

The  pathological  findings  in  epidemic 
encephalitis  usually  show  a  moderate  infil- 
trat'on  of  the  Virchow-Robin  space  of  the 
blood  vessels  in  the  involved  areas.  This 
adventitial  lymph  space  contains  lympho- 
cytes, polyblasts  and  some  polymorpho- 
nuclear leucocytes.  In  the  white,  and  to  a 
less  extent  in  the  gray  matter,  there  is  an 
accumulation  of  these  wandering  cells  and 
also  a  moderate  reaction  on  the  part  of  the 
ameboid  neuroglia  cells.  There  are  also 
multiple  hemorrhages  and  some  alterations 
in  the  motor  neurocytes. 

In  this  case  there  was  no  marked  reaction 
on  the  part  of  the  wandering  or  the  fixed 
tissue  cells.  There  were,  however,  multiple 
hemorrhages,  some  of  which  were  different 
from  the  usual  type  of  hemorrhages,  there 
being  no  break  in  the  continuity  of  the 
vessel  wall,  the  blood  being  confined  to  the 
Virchow-Robin  space.  Others  were  peri- 
vascular, that  is,  confined  to  the  so-caUed 
space  of  His.  The  third  type  were  of  the 
usual  infiltrative  variety  resulting  from 
vascular  ruptures. 

To  review  the  case  in  the  light  of  the 
autopsy  findings,  we  seem  to  have  two 
distinct  conditions  present:  first,  a  slum- 
bering glioma  which  had  given  no  symp- 
toms until  a  hemorrhage  occurred  in  its 
substance.  This  produced  the  initial  con- 
vulsion andhemiplegia.  The  signs  of  pyrami- 
dal tract  involvement  rapidly  cleared  up 
but  other  symptoms  supervened,  namely, 
drowsiness,  somnolence,  headache  and 
ptosis.  After  admission  to  the  hospital  the 
drowsiness  soon  became  stuporous,  the 
hemiplegia  returned  and  death  supervened 
in  nine  days.  Pathologically  the  diagnosis 
is  cerebral  glioma  and  acute  hemorrhagic 
encephalomyelitis.  Occurring  at  the  time 
when  epidemic  encephalitis  is  prevalent 
and  in  the  absence  of  any  general  infectious 
disease,  it  seems  possible  that  the  multiple 
hemorrhages  both  in  the  tumor  and  in  the 
brain  and  cord  were  produced  by  the  con- 
dition termed  epidemic  encephalitis. 
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The  peripheral  nervous  system  in  man  has 
been  divided  into  three  separate  categories, 
the  cranial  nerves,  the  spinal  nerves  and  the 
vegetative  s)'Stem.  The  segregation  of  the 
vegetative  system  from  the  remainder  of  the 
nervous  mechanism  is  easy  to  understand 
and  defend — its  anatomy  is  distinctly  differ- 
ent from  that  of  its  parent  stem.  Within  its 
own  confines  is  set  up  a  system  vi^hich  is 
definitely  apart  from  the  greater  mechanism 
although  it  still  demonstrates  its  connection 
with  and  its  dependence  upon  the  other 
system  in  the  rami  communicantes  which 
pass  between  the  two  structures.  The  main 
system  of  the  vegetative  mechanism  resides 
in  the  series  of  ganglia  which  lie  ventral  to 
the  vertebral  column,  from  which  pass  fibers 
forming  peripheral  plexuses  and  ganglia, 
and  from  which  also  subordinate  fibers  pass 
to  their  final  destination.  In  its  histology,  the 
vegetative  system  shows  its  divergent 
character,  the  cells  being  in  large  part 
stellate,  and  of  smaller  size  than  the  central 
nervous  system  neurones.  The  fibers  are  un- 
myelinated, or  at  best  have  but  the  slightest 
coating  of  myelin  tissue.  In  its  function  it 
is  widely  different  from  the  greater  system, 
controlling  the  involuntary  and  vegetative 
processes  of  the  body.  The  cells  of  the  gang- 
lionated  cord  and  the  paravertebral  or  peri- 
pheral ganglia  are  almost  exclusively 
efferent  in  type.  The  fibers  are  both  efferent 
and  afferent,  the  cells  of  the  afferent  fibers 
not  being  located  in  the  vegetative  system 
ganglia  but  in  the  dorsal  root  ganglia  with 
the  ganglion   cells  of  the   somatic  sensorv 


system.  These  differences  readily  set  apart 
the  vegetative  from  the  voluntary  nervous 
system. 

The  division,  however,  between  the 
cranial  and  the  spinal  nerves  is  not  based  on 
nearly  so  satisfactory  morphological  and 
functional  grounds.  The  criterion  which  is 
most  patent  is  relatively  inconsequential, 
that  the  cranial  nerves  are  contained  within 
the  skull  and  emerge  through  various  aper- 
tures and  foramina  in  the  base  of  the  skull. 
Such  a  distinction  is  based  wholly  upon  fac- 
tors which  in  reality  have  nothing  whatever 
to  do  with  the  essentials  of  the  nervous  sys- 
tem. The  development  of  the  bones  of  the 
skull  is  the  result  of  mechanical  and  develop- 
mental factors  quite  apart  from  the  real 
morphology  of  the  central  and  peripheral 
nervous  system.  The  development  of  a 
structure  adapted  to  the  offensive  and 
defensive  needs  of  the  organism,  to  the 
acquisition,  mastication  and  deglutition  of 
food  stuffs,  and  to  the  protection  of  organs 
called  distance'  receptors,  all  have  contrib- 
uted to  the  formation  of  the  skull.  This  bony 
framework  in  its  development  has  grown 
about  and  encompassed  certain  of  the  ner\'es 
which  we  have  found  to  be  emerging  from 
the  neuraxis,  and  in  so  doing,  the  evolu- 
tional process  has  marked  off  for  the  benefit 
of  the  future  medical  student  certain  ner^-es, 
which  shall  be  henceforth  nominated  as 
cranial  nerves,  and  shall  be  distinct  from 
another  series  called  the  spinal  nerves,  in 
direct  continuity  with  them  but  spared  the 
baneful  influence  of  the  skull. 
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The  differentiation  between  the  two 
systems  of  peripheral  nerves,  however,  is 
not  quite  so  crude  and  superficial  as  the 
foregoing  would  seem  to  indicate,  for  the 
cranial  nerves  do  differ  in  their  structure 
and  function  from  the  spinal  nerves.  This 
difference  is  one  of  degree,  whereas  the 
distinction  between  the  voluntary  and 
involuntary  system  is  one  much  more 
fundamental. 

Various  classifications  have  been  devised 
for  the  cranial  nerves;  the  first  intelligible 
one  was  that  of  Willis,  whose  name  has 
been  so  long  attached  to  the  anastomotic 
circle  from  which  the  blood  supply  is  pro- 
vided for  the  brain.  His  classification  is  as 
follows : 

1.  Olfactory 

2.  Optic 

3.  Oculomotorius  (communis) 

4.  Trochlearis  (patheticus) 

5.  Trigeminus 

6.  Abducens 

7.  Facio-acousticus 

8.  Glossopharnygeal-vago-spinal 

9.  Hypoglossal 

10.     Suboccipital  (ist  spinal). 
This  classification  was  later  modified  by 
Sommering,  as  follows,  and  is  the  one  which 
is  now  in  common  use; 


I 

Olfactory 

2 

Optic 

3 

Oculomotor 

4 

Trochlear 

5 

Trigeminus  or  trifacial 

6 

Abducens 

7 

Facialis 

8 

Auditory 

9 

Glossopharyngeal 

10 

Vagus 

II 

Spinal  accessory 

12 

Hypoglossal. 

C 

n  the  basis  of  the  components 

of  the 

crar 

lial  nerves  another  classification  has  been 

forr 

nulated : 

I 

Nerves  of  special  sense 

1.  Olfactory 

2.  Optic 

3.  Auditory 

II.  Sensory — motor  or  mixed  nerves 

1.  Trigeminus 

2.  Facial 

3.  Glossopharyngeal 

4.  Vagus 

III.  Motor  nerves 

1.  Oculomotor 

2.  Trochlear 

3.  Abducens 

4.  Spinal  accessory 

5.  Hypoglossal 

Before  beginning  the  consideration  of  the 
individual  nerves  and  the  origin  of  the 
musculature  which  they  will  be  found  to 
innervate,  it  may  be  well  for  us  to  analyse 
the  individual  constituent  parts  of  a  typical 
spinal  nerve  in  order  that  we  may  have  a 
relatively  simple  pattern  with  which  to  com- 
pare the  more  complicated  cranial  nerves. 

THE  COMPONENT  THEORY 

The  components  of  a  spinal  nerve  may  be 
divided  under  four  heads: 

1.  Somatic  motor 

2.  Somatic  sensory 

3.  Splanchnic  motor 

4.  Splanchnic  sensory. 

This  is  called  the  component  theory  of  the 
nervous  system. 

The  somatic  motor  system  comprises 
those  nerve  cells  whose  axonal  processes 
supply  muscles  which  have  developed  from 
the  body  segment  or  myotome.  They  are 
located  in  the  ventral  horn  of  the  gray 
matter  and  are  large  multipolar  cells,  the 
typical  cells  of  the  ventral  horns.  Their 
fibers  leave  the  gray  matter  and  sweeping 
ventral  and  lateral  emerge  from  the  ventro- 
lateral aspect  of  the  spinal  cord  as  the 
ventral  roots. 

The  somatic  sensory  system  comprises 
the  sensory  mechanism  of  the  body  whose 
peripheral  processes  end  in  the  skin,  the 
mucocutaneous  junctions  and  the  deeper 
mesenchymal  structures,  such  as  muscles, 
bones,  joints,  etc.  Their  cells  are  unipolar 
cells  which  are  aggregated  to  form  the 
dorsal  root  ganglia  lying  on  the  dorsal  roots. 
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The  central  processes  of  these  cells  form 
the  dorsal  roots,  and  entering  the  cord  end 
as  fibers  which  pass  up  and  down,  across  the 
cord,  or  at  once  form  synapses  with  dorsal 
horn  cells.  From  these  cells  secondary 
axones  pass  either  up  or  down  or  across  the 
cord  to  end  in  synapses  with  either  tertiary 
sensory  neurones,  motor  or  associational 
neurones. 

The  splanchnic  motor  system  comprises  a 
group  of  motor  cells  smaller  and  less  richly 
supplied  with  processes.  These  cells  lie  in 
the  lateral  horn  of  the  gray  matter,  and 
their  peripheral  processes  pass  out  through 
the  ventral  roots  with  the  somatic  motor 


or  the  secondary  neurones  may  turn  back  as 
the  gray  rami  communicantes,  fuse  with  the 
peripheral  nerves  and  pass  as  vasomotor 
glandular  effector  and  pilomotor  nerves  to 
the  periphery. 

The  splanchnic  sensory  system  is  com- 
posed of  fibers  which  arise  in  the  organs  of 
the  thoracic  and  abdominal  organs,  pass 
through  the  plexuses  of  the  vegetative  sys- 
tem over  the  gray  rami  communicantes  and 
thence  to  the  dorsal  roots.  Their  cells  lie 
in  the  dorsal  root  ganglia  and  their  central 
processes  enter  the  spinal  cord  and  pass 
thence  over  little  known  pathways  through 
the    cord    either    upward,    downward    or 


Ve^et&tive  system  afferent 


Dorsal  root  tfandlion 


Dorsol  primary  division 

111 


j  1    \      ^s^ ^Vaso-dilator  fiber 
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^^^^f Splanchnic  musculature  fiber 
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■        Pilomotor  fiber 
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""Ventro-lateral  cell  column 


Splancbnic  musculativc  ^iber 

Qlandular  effector  fiber 

Voso-constrictor  fiber 

'edetotivc  system 

The  Component  Constitution  of  the  Nervous  System. 


fibers.  They  do  not  continue  with  these 
fibers,  but  shortly  after  leaving  the  cord, 
split  off  as  the  white  ra^ni  communicantes 
and  pass  to  the  ganglionated  cord  of  the 
vegetative  system.  There  they  may  termi- 
nate around  cells  which  in  turn  send  their 
axones  outward  into  the  vegetative  system, 


across.  That  some  of  them  eventually  reach 
the  cortex  can  not  be  denied,  for  we  have 
certain  definite  if  intangible  visceral  sensa- 
tions connected  with  the  gastrointestinal  and 
genito-urinary  tracts. 

These  components   form  certain  definite 
connections  within  the  spinal  cord. 
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In  relation  with  the  cells  giving  origin  to 
the  somatic  motor  fibers,  there  end  axones 
which  descend  from  above,  from  the  cortex, 
called  the  pyramidal  system,  from  the 
infracortical  centers,  the  basal  gangHa,  the 
cerebellum,  etc.,  called  the  extrapyramidal 
system,  and  from  adjacent  ipsilateral  and 
contralateral  segments. 

The  somatic  sensory  fibers  upon  entering 
the  cord  may  pass  upwards,  downwards  or 
across  the  cord  and  end  in  synapses  with 
either  intercalated  cells  in  their  pathway 
toward  the  cortex  or  with  motor  cells  in 
order  to  produce  reflex  action. 

The  splanchnic  motor  system  in  all  prob- 
ability receives  some  sort  of  control  from 
above,  but  its  exact  nature  and  character  are 
not  known. 

The  splanchnic  sensory  system  is  largely 
subconscious  in  nature  and  the  anatomy  of 
their  connections  and  course  is  not  known. 

MYOTOMIC   AND  BRANCHIOMERIC 
SEGMENTATION 

The  process  which  has  complicated  the 
problem  in  the  head  region  is  the  develop- 
ment in  that  position  of  two  very  definite 
sets  of  musculature,  one  in  connection  with 
the  externalizing  mechanism,  the  great 
somatic  musculature  represented  in  the  body 
by  the  trunk  and  limb  muscles  and  in  the 
head  by  the  eye  and  tongue  muscles,  the 
somatic  musculature,  and  a  secondary  set  of 
muscles  called  the  branchiomeric  muscles. 
These  muscles  in  the  lower  animals  are  rep- 
resented by  the  musculature  of  the  gills,  the 
muscles  of  the  masticatory  apparatus  and 
the  upper  part  of  the  alimentary  canal. 
These  are  involuntary  in  character  and  are 
a  part  of  the  unstriped  musculature  of  the 
organism.  In  the  higher  forms,  however,  in 
the  interests  of  greater  efficiency,  and  with 
modified  functions,  these  muscles  have  lost 
their  involuntary,  unstriped  characteristics 
and  have  become  voluntary  striated  muscles. 
Such  a  superficial  change  phylogenetically 
speaking  does  not  scratch  the  surface  of  the 
much  less  impressionable  nervous  system 
which  retains  its  older,  more  primitive 
arrangement ;  and  thus  we  find  the  peripheral 


structures  assuming  an  altered  form  and 
function,  whereas  the  central  connections 
tend  to  retain  their  older  form.  This  double 
segmentation  in  the  head  region  gives  us  a 
basic  segmental  myotomic  series  with  a 
superadded  and  complicating  branchiomeric 
segmentation.  This  adaptation,  however,  of 
muscles  is  not  complete  and  we  find  the 
voluntary  branchiomeric  merging  into  the 
involuntary  splanchnic  musculature  in  the 
muscles  connecting  the  head  and  the  trunk, 
the  sterno-cleido-mastoid  and  the  trapezius. 
In  the  development  of  the  embryo  there 
appear  on  the  lateral  surface  of  the  neck 
region  a  number  of  elevations  and  depres- 
sions called  branchial  arches  and  clefts, 
which  represent  the  gill  clefts  of  the  fish.  In 
these  arches  there  develops  from  the  mes- 
oderm a  condensation  of  tissue  which  will 
form  bone  and  muscle  tissue.  The  arches 
are  four  in  number  and  from  the  bony 
formation  within  them  the  two  upper 
arches  are  given  other  names;  the  first 
branchial  arch  containing  the  developing 
mandible  is  also  called  the  mandibular  arch, 
and  the  second  arch  containing  the  hyoid 
complex,  the  hyoid  arch.  Each  one  of  these 
arches  will  develop  a  certain  set  of  muscles 
and  with  each  arch  will  be  found  a  cranial 
nerve.  The  arches  occur  between  the  posi- 
tions of  the  body  segments  and  thus  are 
intersegmental,  and  the  vessels  and  nerves 
which  enter  them  lose  to  a  certain  extent 
their  segmental  character  and  become  inter- 
segmental, thus  not  being  comparable  to  the 
segmental  nerves  and  vessels  of  the  trunk. 

THE  MYOTOMES 

There  are  supposed  to  be  nine  m5'otomes 
or  body  segments  in  the  head  region,  some 
of  them  persisting  into  the  adult  form,  some 
fusing  and  others  completely  disappearing. 
The  first  three,  counting  from  the  cephalic 
extremity  caudad,  form  the  muscles  of  the 
orbit,  those  which  move  the  eyeball,  the  four 
recti  and  the  two  obliques.  The  first  myo- 
tome forms  the  superior,  inferior  and  inter- 
nal rectus  and  the  inferior  oblique,  and  has 
as  its  nerve  the  third  cranial  nerve  or  the 
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nervus  oculomotorius ;  the  -second  myotome 
forms  the  superior  oblique  and  has  as  its 
nerve  the  fourth  cranial  nerve  or  troch- 
lear is,  while  the  third  myotome  forms  the 
external  oblique  and  has  as  its  nerve  the 
sixth  cranial  nerve  or  the  abducens.  The 
next  three  myotomes,  IV  to  VI  inclusive, 
have  disappeared  and  the  ventral  roots 
originally  in  connection  with  them  have 
disappeared;  the  last  three  VII  to  IX 
inclusive,  have  fused  to  form  the  voluntary 
musculature  of  the  tongue.  By  many  these 
last  three  dermatomes  are  considered  to  be 
spinal  in  origin  and  have  only  later  been 
incorporated  in  the  cranial  series.  These 
fused  myotomes  have  the  twelfth  cranial 
nerve  or  the  hypoglossal  nerve,  which 
represents  four  or  five  nerve  trunks  fvised 
into  a  single  bundle.  The  cervical  character 
of  this  nerve  is  further  evidenced  by  a 
bundle  of  fibers  joining  the  nerve  from  the 
first  and  second  spinal  nerves,  which  later 
splits  off  as  the  descendens  hypoglossi  and 
joins  with  the  descendens  cervicalis  to  form 
the  ansa  hypoglossi,  and  supplies  myotomic 
trunk  muscles  in  the  neck  region,  the  sterno- 
thyroid and  omo-hyoid. 

THE  BRANCHIOMERES 

As  we  found  the  segmental  nerves  of  the 
neuraxis,  III,  IV  and  VI,  to  be  in  definite 
relationship  with  the  myotomic  segment 
series,  so  we  find  the  intersegmental  or 
splanchnic  series  in  relationship  with  the 
several  branchial  clefts  and  structures 
derived  from  these  clefts. 

The  fifth  cranial  nerve  in  its  motor  por- 
tion is  the  essential  nerve  of  the  mandibular 
arch,  its  sensory  portion  combining,  as  we 
shall  see,  all  of  the  general  sensory  area  of 
the  head  regions,  both  cutaneous  and 
mucosal.  The  muscles  of  the  mandibular 
arch  and  the  migrated  mylo-hyoid  and 
anterior  belly  of  the  digastric  muscle  con- 
stitute the  muscles  of  mastication,  and  they 
arise  from  the  splanchnic  mesoblast  within 
the  mandibular  arch. 

The  seventh  cranial  nerve  is  the  nerve  of 
the  second  branchial  or  the  hvoid  arch  and 


from  its  musculature  develop  the  stapedius, 
the  stylo-hyoid  and  posterior  belly  of  the 
digastric,  the  epicranial,  facial  and  platysma 
myoides  group — all  muscles  derived  from 
the  sphincter  colli  group  of  muscles,  but 
which  in  the  course  of  development  have 
become  the  muscles  which  pre-eminently 
supply  the  externalizing  mechanism  for  our 
emotions,  and  the  play  of  features  which 
forms  such  an  intimate  part  of  our  social 
contact  with  our  fellows. 

This  musculature  derives  its  nerve  supply 
from  the  facial  fibers  which  arise  in  the  fa- 
cial nucleus  and  correspond  with  the  lateral 
series  of  cranial  motor  nerve  nuclei.  They 
supply  branchiomeric  muscles.  In  addition  to 
this  efferent  outflow  there  are  glandular 
effector  fibers  which  emerge  from  the  nerve 
as  a  part  of  the  great  superficial  petrosal 
nerve  passing  to  the  spheno-palatine  gan- 
glion and  tympanic  fibers  which  eventually 
reach  the  submaxillary  ganglion.  The 
sensory  portion  of  the  nerve  representing 
the  taste-bud  supply  of  the  anterior  two- 
thirds  of  the  tongue  falls  under  the  category 
of  splanchnic  afferent  and  ends  about  cells 
which  we  will  find  form  the  uppermost  part 
of  the  great  splanchnic  afferent  receiving 
station  in  the  medulla,  the  fasciculus 
solitarius. 

The  ninth  cranial  nerve,  or  glossopharvn- 
geus,  is  considered  to  be  the  nerve  of  the 
third  branchial  arch  or  the  so-called  thyro- 
liyoid  arch.  Its  muscular  portion  supplies 
the  stylo-pharyngeus  and  the  superior  con- 
strictor of  the  pharynx.  In  addition  to 
supplying  the  superior  constrictor  of  the 
pharynx  the  glossopharyngeus  nerve  sup- 
plies fibers  which  join  with  fibers  from  the 
vegetative  system  to  form  the  pharyngeal 
plexus,  which  as  one  of  its  functions  supplies 
the  involuntary  unstriped  middle  and  lower 
constrictors  of  the  pharynx.  The  glosso- 
pharyngeus thus  acts  as  a  functional  and 
morphological  bridge  connecting  the  volun- 
tary and  the  involuntary  ner\'Ous  svstems. 
Its  sensory  portion,  mainly  taste  for  the 
posterior  third  of  the  tongue,  is  splanchnic 
afferent  and  the  fibers  find  their  end  station 
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in  that  part  of  the  fasciculus  solitarius  lying 
caudad  to  the  portion  belonging  to  the 
seventh  cranial  nerve. 

The  tenth  cranial  nerve,  or  vagus,  repre- 
sents the  fusion  of  all  the  branchial  nerves 
caudad  to  the  ninth,  and  it  carries  over  into 
the  involuntary  category  the  process  initi- 
ated by  the  glossopharyngeus  supplying  the 
post-oral  intestinal  tract  as  far  as  the  large 
intestine.  In  its  afferent  system  are  combined 
two  constituents,  the  somatic,  represented 
by  the  small  auricular  branch,  and  the 
splanchnic  represented  by  the  enormous 
distribution  of  terminal  filaments  to  the 
viscera  of  the  thoracic  and  abdominal 
cavities.  The  superior  laryngeal  nerve  is  the 
nerve  of  the  fourth  branchial  arch,  and  the 
inferior  laryngeal,  a  branch  of  the  vagus, 
supplies  the  subordinate  fifth  branchial  arch. 

The  somatic  sensory  portion  of  the  vagus 
distribution  probably  joins  the  spinal  fifth 
within  the  neuraxis  and  ends  in  relation 
with  cells  of  the  substantia  gelatinosa.  The 
splanchnic  afferent  vagal  component  appro- 
priates the  remaining  portion  of  the 
fasciculus  solitarius  caudad  to  the  glosso- 
pharyngeal portion  of  that  column  and  the 
gray  matter  associated  with  it. 

The  secondary  pathways  of  these  fibers 
are  but  little  known,  but  it  is  most  probable 
that  the  somatic  afferents  are  all  eventually 
assembled  together  with  those  rising  up 
from  the  spinal  cord  and  enter  the  internal 
capsule  in  one  bundle.  The  termination  of 
the  secondary  splanchnic  afferents  is  not 
known. 

The  eleventh  cranial  nerve  is  composed  of 
two  portions,  the  accessory,  which  is  really  a 
supplementary  part  of  the  vagus  system,  and 
a  spinal  portion  which  supplies  the  sterno- 
cleido-mastoid  and  the  trapezius  muscles.  In 
addition  to  this  innervation,  these  muscles 
are  also  supplied  directly  by  ventral  root 
fibers  from  the  upper  cervical  nerves,  so 
that  these  muscles  receive  two  forms  of 
nerve  supply,  branchiomeric  from  the  spinal 
accessor}'  and  myotomic  from  the  upper 
cervical  roots.  The  muscles  themselves 
joining  the  head  to  the  trunk  represent  the 


transition  from  branchiomeric  to  myotomic 
musculature. 

THE    CONSTITUTION    OF    THE    GRAY    MATTER 

The  relative  constitution  of  the  gray 
matter  is  of  considerable  importance  in 
homologizing  the  spinal  with  the  cranial 
series.  The  cell  groups  which  give  origin  to 
the  somatic  motor  components  comprise  the 
ventral  horn  cells,  the  mesial  motor  cell 
column.  This  column  of  cells,  as  its  name 
indicates,  is  located  ventrally  and  mesially, 
and  as  we  pass  upward  we  will  find  that  the 
mesial  motor  cell  column,  although  it  be- 
comes discontinuous,  is  represented  in  the 
groups  of  cells  which  give  origin  to  the 
hypoglossal,  the  abducens,  the  trochlearis 
and  the  oculomotorius  nerves,  thus  provid- 
ing additional  proof  of  the  somatic  char- 
acter of  these  nerves.  In  like  fashion  the  cell 
groups  which  give  origin  to  the  splanchnic 
efferent  or  motor  fibers  are  located  in  the 
central  and  lateral  portions  of  the  gray 
matter,  and  if  they  be  followed  cephalad 
they  will  be  found  to  be  continuous  with  an 
interrupted  series  of  motor  nuclei  called  the 
lateral  cell  column,  giving  origin  to  the 
motor  roots  of  the  eleventh,  tenth,  ninth, 
seventh  and  fifth  cranial  nerves.  This  cell 
column  is  the  splanchnic  motor  cell  column 
and  is  further  evidence  as  to  the  character 
of  the  motor  innervation  of  these  nerves. 

The  general  somatic  sensory  end  station 
of  the  cranial  nerves  in  the  intra-axial  gray 
matter  corresponds  with  the  dorsal  horns  of 
the  spinal  gray  matter.  The  substantia 
gelatinosa  of  Rolando,  the  descending  root 
of  the  fifth  nerve  beginning  above  at  the 
upper  level  of  the  pons,  ends  as  a  cap  over 
the  uppermost  portion  of  the  dorsal  horn 
gray  matter  of  the  cord  in  the  second 
cervical  segment. 

The  acoustic  mechanism  is  probably  a 
modification  of  the  general  somatic  afferent 
system,  and  ends  in  the  tuberculum  acousti- 
cum  which  is  homologous  with  a  part  of  the 
dorsal  horn  of  the  spinal  cord. 

The  sensory  end  stations  of  the  splanchnic 
components  of  the  seventh,  ninth  and  tenth 
cranial  nerves  form  a  series  of  nuclei  which 
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are  discontinuous  but  correspond  in  general 
to  a  prolongation  upward  of  the  gray 
matter  of  the  posterior  horn  and  that  portion 
of  the  body  of  the  gray  matter  which 
receives  the  posterior  horn.  Its  greatest  ag- 
gregation forms  the  nucleus  of  the  fasciculus 
solitarius  which  receives  in  turn  from  above 
downward  the  splanchnic  afferent  fibers  of 
the  seventh,  ninth  and  tenth  cranial  nerves. 
The  tenth  in  addition  to  the  nucleus  of  the 
fasciculus  solitarius  possesses  a  dorsal 
sensory  nucleus  which  lies  in  the  gray 
matter  in  the  floor  of  the  fourth  ventricle. 

The  rearrangement  of  the  white  fibers  in 
the  medulla  is  probably  largely  responsible 
for  the  breaking  up  of  the  gray  substance  as 
it  is  found  in  the  spinal  cord.  This  disturb- 
ance is  contributed  to,  also  by  the  opening 
and  closing  of  the  fourth  ventricle.  The  gap 
in  the  ventral  motor  cell  column  between  the 
nuclei  of  the  sixth  and  twelfth  nerve  nuclei 
is  due  to  the  disappearance  in  that  region  of 
the  somatic  m3'otomes  which  would  have 
received  their  nerve  fibers  from  that  region. 
The  gap  between  the   fourth  and  sixth  is 


explained  by  the  migration  downward  of  the 
sixth  nerve  nucleus  which  is  situated  more 
cephalically  during  embryological  develop- 
ment. 

The  lateral  cell  column,  although  broken 
up  by  interlacing  bundles  of  fibers,  presents 
a  fairly  continuous  line  of  gray  matter  from 
the  mesencephalic  root  of  the  fith  nerve  all 
the  way  down  to  the  lower  limit  of  the 
decussation  of  the  fillet  where  the  nucleus 
ambiguus  becomes  broken  up  by  the  begin- 
ning decussation  of  the  pyramidal  tract. 

THE   CRANIAL   NERVE   GANGLIA 

The  ganglia  in  relationship  with  the 
cranial  nerves  are  of  two  types,  stationary 
and  vagrant.  The  stationary  are  found  only 
on  afferent  nerves  and  are  strictly  homo- 
logous with  the  dorsal  root  ganglia  found 
on  the  dorsal  roots  of  the  spinal  nerves. 
These  stationary  ganglia  include  the  Gas- 
serian  ganglion  of  the  fifth  nerve,  the  gen- 
iculate ganglion  of  the  seventh  nerve,  the 
ganglia  of  Scarpa  and  Corti  of  the  eighth 
nerve,  the  superior  and  petrosal  ganglia  of 
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Nerve 

Somatic  Efferent      Somatic  Afferent 

Splanchnic  Efferent 

Splanchnic  Aff 

Third 

To  orbital  muscles                 — 

Ciliary    and    Sphincter 
Iridis 



Fourth 

To  sup.  obi.                            —  ■ 

— 

— 

Fifth 

—                     Sensory  root 

Motor  root 

Sensory  root 

Sixth 

To  ext.  obi.                           — 

— 

— 

Seventh 

—                                 — 

Motor  root 

Sensory  root 

Eighth 
Ninth 


Tenth 


Auditory 


Auricular 


Eleventh   Sterno-cleido- 

mastoid  and  trapezius 

Twelfth    Tongue 


ficial  petrosal.  Tym- 
panic fibers  to  sub- 
maxillary ganglion. 


Stylo-Pharyngeus  Phar- 
yngeal muscles.  Small 
superficial  petrosal  to 
otic  ganglion. 

Laryngeal  muscles.  Mus- 
cles of  intestinal  canal. 

Sterno  -  cleido  -  mastoid 
and  trapezius.  Vagal 
accessory. 


Sensory  root 


From  viscera 
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the  ninth  ner\e,  the  jugular  ganglion  and 
possibly  the  ganglion  nodosum  of  the  tenth 
nen-e.v  All  these  ganglia  present  unipolar 
cells,  with  the  exception  of  the  acoustic 
ganglion  which  has  bipolar  cells.  The  hypo- 
glossal nen-e  presents  early  in  its  history  a 
ganglion,  the  ganglion  of  Froriep,  which 
indicates  an  early  typical  segmental  charac- 
ter in  the  twelfth  nen'e.  This  ganglion 
disappears,  and  its  cells  and  fibers  are 
supposed  to  become  incorporated  with  tlie 
Gasserian  ganglion  and  the  fifth  nen^e — as 
is  also  the  case  with  the  dorsal  root  and 
ganglion  of  the  first  cen-ical  ner\-e.  Occa- 
sional groups  of  similar  ganglionic  crest 
cells  have  been  found  along  the  course  of 
the  tliird,  fourth  and  sixth  nerves,  indicating 
their  early  typical  segmental  characteristics. 
The  vagrant  ganglia  are  homologous  with 
the  prevertebral  ganglia  of  the  vegetative 
system  type.  The  vagrant  ganglia  are  the 
ciliary  in  connection  with  the  third  nerve, 
the  sphenopalatine,  otic  and  submaxillary  in 
connection  with  the  fifth  nerve.  They 
receive  roots  from  various  otlier  sources,  tlie 
Acgetative  system,  and  other  cranial  nerves, 
and  probably  receive  contribution  from  a 
ntimber  of  cerebral  segments. 

THE  XERVES  OF  SPECIAL  SEXSE 

\A'e  can  now  undertake  a  consideration  of 
the  nen"es  which  have  so  far  been  neglected 
in  our  review  of  the  cranial  nerves,  namely, 
the  olfactory,  optic  and  auditory  nenes. 
These  are  nerves  of  special  sense  and  they 
are  in  connection  with  organs  whose  special 
function  it  is  to  transform  stimuli  coming 
from  a  distance  into  ner\"e  impulses  which 
will  convey  certain  specialized  messages  to 
the  brain.  This  introduces  the  subject  of 
encephalization  and  the  development  of 
distance  receptors,  one  of  the  most  funda- 
mental considerations  in  our  phylogenetic 
histon,-  which  in  brief  resulted  from  the 
necessit}-  of  determining  one  end  of  the 
body  as  the  head  end  which  would  progress 
in  advance  of  the  tail  end.  Secondarv-  to  this 
determination  there  began  to  be  de^-eloped 


organs  which  placed  the  organism  in  contact 
with  its  environment  at  distances  further 
and  further  removed  from  actual  contact, 
first  through  vibrissae  or  antennae,  then 
through  specialized  photo-sensitive  cells  and 
finally  sight-perceiving  organs.  In  like  man- 
ner organs  developed  which  were  capable  of 
receiving  stimuli  of  smell  and  hearing. 
These  three  sense  systems  have  developed 
largely  in  a  similar  way,  by  an  evagination 
from  the  central  neuraxis  coming  into  con- 
tact with  an  invagination  from  the  ectoderm, 
the  two  fusing  and  forming  the  complicated 
special  sense  organs.  In  the  most  anterior 
portion  of  the  body,  the  evagination  forms 
the  ol  factor}-  lobe,  tract  and  bulb,  the  cuta- 
neous component  being  the  ol  factor}' 
placode,  and  in  the  fusion  of  the  two  is 
developed  the  olfacton.-  membrane  and  the 
mitral  cells  of  the  olfactory  bulb.  Similarly 
the  optic  evagination  fomiing  the  optic  stalk 
and  cup,  establishing  contact  with  the  ecto- 
derm, produces  the  differentiation  of  the 
lens  and  other  mesodermal  constituents  of 
the  optic  mechanism.  In  the  acoustic 
apparatus  we  have  the  neuraxial  evagina- 
tion, establishing  contact  with  the  ectoder- 
mal otocyst  with  the  resulting  formation  of 
auditory  and  vestibular  mechanisms.  The 
formation  of  the  last  is  not  strictly  homo- 
logous with  the  first  two,  for  in  the  last  we 
have  a  definite  outgrowth  from  the  neural 
crest  to  form  the  two  ganglia,  the  ganglia  of 
Scarpa  on  the  vestibular  root  and  the 
ganglion  of  Corti  on  the  acoustic  root.  The 
ol factor}-  and  optic  apparatus  is  not  homo- 
logous in  any  way  with  the  typical  spinal 
ner\-e,  for  in  both  instances  we  have  a 
primatively  hollow  evagination  of  the  brain 
wall  itself,  establishing  secondary  and 
tertiary  connections  with  the  ectodermal 
placodal  fonnation,  so  that  the  ol  factor}' 
and  the  optic  tracts  represent  secondary  and 
tertiar}-  pathways.  This  view  is  further 
substantiated  by  the  fact  that  like  the  intra- 
axial  pathways,  the  fibers  of  the  olfactory 
and  optic  tracts  possess  no  sheaths  of 
Schwann. 
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THE    CRANIAL    NERVES    AS   SIGNPOSTS 
IN   DIAGNOSIS 

The  cranial  nerves  are  of  extreme 
importance  in  diagnosis  in  that  they  are 
signposts  pointing  to  the  location  of  lesions 
involving  the  neuraxis.  The  tracts  of  the 
spinal  cord  are  long,  and  an  interruption  at 
any  point  along  their  course  will  give 
approximately  the  same  phenomena.  The 
character  of  the  neuraxis  with  its  closely 
packed  constitutents  can  scarcely  suffer  in 
one  or  two  components  only,  and  a  lesion  of 
any  magnitude  will  almost  of  a  certainty 
produce  interferences  with  one  or  more 
systems  of  fibers  or  cell  groups.  In  the  spinal 


cord  we  have  a  great  number  of  crossroads 
at  which  lesions  may  produce  disturbances 
in  the  long  ascending  and  descending  tracts, 
and  at  the  same  time  interfere  with  certain 
of  the  spinal  nerves,  throwing  out  of  func- 
tion definite  cell  groups  controlling  certain 
muscles  and  centers.  So  in  the  brain  stem, 
lesions  will  involve  the  long  tracts  and  the 
cranial  nerves,  and  the  localization  of  a 
lesion  will  depend  in  large  part  upon  the 
identificatfon  of  the  exact  crossroad  at 
which  the  lesion  has  taken  place.  To  do  this 
a  knowledge  of  the  anatomy  of  the  course 
of  the  tracts  and  the  intra-axial  pathways  of 
the  cranial  nerves  will  serve  to  supply  the 
data  whereon  the  diagnosis  may  be  based. 


REPORT  OF  A  CASE  OF  EPIDEMIC  POLIOENCEPHALITIS 
WITH  TIC'LIKE  MOVEMENTS 

BY  GEORGE  C.  ANDREWS,  M.D. 


NEW    YORK    CITY 


Patient,  male,  aged  thirty-nine,  had 
ahvays  been  well  with  the  exception  of 
dysentery  twelve  years  ago  and  pneumonia 
six  years  ago.  He  denied  venereal  infection. 
He  came  of  healthy  family  stock,  there 
being  no  chronic  diseases  or  nervous  or 
mental  diseases  in  the  family. 

On  the  1st  of  last  February  -he  was 
suddenly  stricken  with  fever,  malaise,  cough 
and  sore  throat.  His  fever  was  high.  On  the 
fourth  day  of  his  illness  he  was  taken  to  the 
St.  Johns  Hospital,  Yonkers,  and  there  told 
that  he  had  influenza.  For  forty-eight  hours 
after  he  entered  the  hospital  he  was  irra- 
tional, had  high  fever,  and  threw  himself 
about  in  bed,  calling  out.  Once  during  this 
time  he  had  to  be  catheterized.  Then  he 
became  stuporous  and  lethargic.  His  vision 
became  blurred  and  he  had  diplopia.  He  slept 
much  of  the  time,  and  had  to  be  awakened 
for  his  meals.  After  four  weeks  he  improved 
enough  to  go  home. 

On  leaving  the  hospital  he  felt  generally 
weak  throughout  his  body,  but  not  any 
weaker  on  one  side  than  on  the  other.  He 
lay  about  at  home  for  a  few  days  and  again 
became  somnolent  and  lethargic.  He  "slept 
all  night  and  all  day,"  and  had  to  be 
awakened  for  each  meal.  He  remained  pro- 
foundly lethargic  for  about  two  weeks,  after 
which  he  gradually  improved.  The  blurring 
of  vision  and  diplopia  disappeared. 

At  no  time  did  he  have  any  difficulty  in 
swallowing,  or  incontinence.  He  had  no 
headaches,  nausea  or  vomiting.  His  neck 
was  not  stiff. 

In  May,  four  months  after  the  initial 
illness,  he  was  enough  improved  to  go  back 
to  work.  He  still  felt  rather  weak,  and  his 
employers  therefore  gave  him  a  job  at  a 
machine  called  a  shaper.  This  machine  had  a 
bar  which  moved  to  and  fro  on  his  right. 


Sometimes  he  would  be  watching  this  bar 
and  would  momentarily  lose  his  balance  and 
tend  to  fall  to  the  right.  He  was  still  quite 
sleepy  and  was  generally  weak.  The  weather 
became  bad,  and  he  felt  worse  and  weaker, 
and  the  right  side  of  his  face  began  to 
twitch.  The  twitching  occurred  when  the 
handle  on  his  right  moved  toward  him.  At 
first  it  was  infrequent,  but  later  it  became 
very  constant.  At  times  on  arising  from  his 
seat  at  the  machine  he  felt  weak  on  the  right 
side  of  his  body  and  as  if  he  were  about  to 
fall  to  the  right. 

He  came  to  the  Vanderbilt  Clinic  six 
months  after  his  initial  illness,  complaining 
of  trouble  with  his  speech,  with  twitching 
of  the  right  side  of  his  face  and  turning  of 
his  head  to  the  right  and  weakness  of  the 
right  side  of  his  body.  The  first  symptom 
he  had  noticed  was  weakness  in  the  right 
side  of  his  neck.  When  he  sat  down  he 
would  hold  his  head  in  his  hands  because  of 
the  tendency  of  his  head  to  fall  to  the  right. 

General  physical  examination  was  nega- 
tive except  for  a  slightly  enlarged  heart  and 
widely  spaced  teeth. 

Neurological  examination  revealed  as 
follows:  The  head  was  usually  held  a  little 
rotated  to  the  right  and  the  patient  tended  to 
look  to  the  right.  The  head  was  also  held 
slightly  forward  and  the  chin  was  drawn  in. 
The  right  shoulder  was  lower  than  the  left, 
and  there  was  some  scoliosis,  with  convexity 
to  the  left.  The  gait  showed  a  tendency  to 
lean  to  the  right  after  continued  walking. 
He  had  always  been  right-handed.  His 
equilibratory  and  non-equilibratory  co- 
ordination were  good.  His  speech  showed 
some  hesitation  in  saying  "Methodist  Epis- 
copal," but  the  other  test  phrases  were  well 
rendered.  There  was  a  spasmodic  twitching 
of  the  right   sterno-cleido-mastoid,   deltoid 
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and  platysma  muscles,  and  there  was  an  ele- 
ment of  control  and  suggestibility  in  these 
movements.  By  placing  his  head  against  the 
wall  he  could  stop  the  twitchings.  A  regular 
fine  rapid  tremor  existed  in  both  extended 
hands.  This  was  increased  by  attention  and 
was  non-motorfacient.  His  deep  and  super- 
ficial reflexes  were  all  present  and  equal. 
There  were  no  pathological  reflexes.  The 
muscle  strength  was  normal  except  that  it 
was  more  effort  for  him  to  hold  his  head 
rotated  to  the  left  than  to  hold  it  rotated  to 
the  right.  The  muscle  status  was  good. 
There  were  no  abnormal  associated  move- 
ments. The  general  sensory  examination 
was  normal  throughout. 

The  cranial  nerves  were  as  follows: 
Vision  was  20/20.  When  first  examined 
there  was  some  blurring  of  the  nasal  side 
of  the  left  disc  and  the  veins  of  the 
retina  were  slightly  tortuous.  The  left 
disc  was  suspicious  of  a  mild  optic  neuritis. 
Both  pupils  were  a  little  sluggish,  espec- 
ially the  right.  There  was  slight  exoph- 
thalmos. In  voluntary  movements  of  the 
eyes  there  was  slight  weakness  of  the  right 
internal  rectus  muscle,  and  there  was  a 
Moebius,  the  right  eye  showing  insufficient 
convergence.  There  were  slow  irregular 
nystagmoid  movements  on  looking  laterally 
to    the    right    or    to    the    left.    The    right 


palpebral  fissure  was  a  little  larger  than  the 
left.  Whether  there  was  slight  ptosis  of  the 
left  upper  lid  was  difficult  to  determine.  The 
other  cranial  nerves  were  normal. 

Both  blood  and  spinal  fluid  Wassermanns 
were  negative.  The  spinal  fluid  contained  6 
cells  per  cm.  There  was  no  globulin  reac- 
tion; the  colloidal  gold  was  0000000000. 

On  subsequent  examination  the  patient's 
condition  was  unchanged  except  that  the 
tic-like  movements  had  spread  to  his  right 
arm  and  leg,  and  slightly  to  his  left  arm. 
The  suspicious  appearance  of  his  left  optic 
disc  had  disappeared.  The  same  element  of 
control  existed  in  the  movements.  By  con- 
centration he  could  stop  them  for  a  time  and 
by  bracing  himself  against  the  wall  he  could 
stop  them  indefinitely. 

The  case  seemed  unquestionably  to  have 
been  one  of  encephalitis  lethargica.  The  tic- 
like movements  were  the  development  of  a 
defensive  movement  originating  from  the 
machine  at  which  he  worked.  They  were 
purely  functional,  and  would  probably  never 
have  occurred  had  his  convalescence  been 
complete  when  he  returned  to  his  work.  The 
convalescence  of  cases  of  lethargic  enceph- 
alitis is  tedious  and  protracted.  For  a  long 
time  after  the  acute  illness  they  are  subject 
to  intercurrent  disturbances  unless  properly 
cared  for. 
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^  Marie  in  1893  reported  a  group  of  cases 
described  by  Nonne,  Fraser  and  others, 
adding  some  cases  of  his  own.  He  attempted 
to  build  up  the  clinical  entity,  which  he  called 
heredo-cerebellar  ataxia,  on  a  definite  path- 
ological basis.  The  pathological  substratum 
for  this  condition  was  said  to  be  a  heredi- 
tary atrophy  of  the  cerebellum.  Marie 
attempted  definitely  to  separate  the  symp- 
tomatology and  pathology  of  this  con- 
dition from  Friedreich's  ataxia  and  other 
atrophies  and  degenerations  of  the  cere- 
bellum and  its  pathways.  Since  that  time 
numerous  cases  have  been  reported  of 
cerebellar  ataxia  with  a  symptom  complex 
exactly  like  the  case  described  by  Marie 
which  were  not  either  clinically  or  patho- 
logically absolutely  identical.  For  instance, 
cases  have  been  described  which  were  not 
familial,  and  others  upon  autopsy  ^  have 
shown  symmetrical  atrophy  of  the  cerebel- 
lum including  its  peduncles,  olives,  etc.,  with 
a  clinical  appearance  similar  to  the  case 
described  by  Marie,  but  occurring  in 
individual  members  of  a  family  and  without 
heredity.  In  fact,  Dejerine  ^  states  that  this 
disease  is  a  systemic  primary  atrophy  of  the 
cerebellum  which  may  be  produced  by  many 
processes  of  various  kinds  either  in  the 
cerebellum  or  its  tracts.  Both  Oppenheim 
and  Dejerine  feel  that  no  sharp  dividing  line 
"can  be  drawn  between  the  two  forms  of 
ataxia,  the  spinal  (Friedreich's)  or  the 
cerebellar  (Marie's)."  Both  types  have  been 
observed  in  the  various  members  of  one 

'^Semaine  Med.  1893. 

2  Dejerine  and  Thomas  (quoted  by  Oppenheim,  p. 
1051),  "Text  Book  of  Nervous  Diseases,"  English 
translation. 

^  Dejerine,  "Seminologie  des  affections  du  systeme 
nerveux,"  p.  426. 

*  This  patient  was  presented  at  a  clinical  conference 
Columbia  Universitv  on  Oct 


family.*  This  view  is  also  taken  by  Jelliffe.' 
Not  only  does  it  appear  impossible  to 
look  on  these  cases  as  definite  clinical 
entities  of  a  degenerative  or  atrophic  path- 
ological nature  occurring  in  families  or 
determined  by  heredity,  but  there  are  a 
number  of  cases  reported  as  progressive 
atrophy  of  the  cerebellum  which  undoubt- 
edly belong  to  this  same  group.  The  most 
recent  one  of  this  type  reported  with  autopsy 
is  that  of  Archambault.*  This  case  resembles 
in  a  great  many  features  the  case  described 
below,  but  nevertheless  our  patient  seems  to 
belong  to  the  group  described  by  Marie  in 
that  there  is  a  definite  familial  occurrence. 
Marie's  cases,  however,  began  either  in 
early  childhood  or  about  the  age  of  twenty. 
Archambault's  case  developed  after  the  age 
of  forty.  Our  patient  also  began  to  have  his 
most  prominent  symptoms  about  the  age  of 
forty.  The  anatomical  lesions  in  Archam- 
bault's case  were  confined  to  the  cerebellar 
cortex  with  only  insignificant  changes  in  the 
secondary  nuclei  of  the  cerebellum,  the 
olives,  the  spino-cerebellar  tracts  and  the 
columns  of  Goll.  The  lesions  were  most 
marked  in  the  cerebellar  folia.  All  three 
layers  of  the  cortex  were  involved,  but  in 
many  parts  of  the  cerebellum  only  the  layer 
of  Purkinje  cells  was  affected.  This  last 
finding,  namely,  disappearance  or  degenera- 
tion of  the  Purkinje  cells  was  the  most 
constant  feature.  The  same  finding  occurred 
in  the  cases  published  by  Thomas,  Dejerine, 
Murri  and  Rossi,  quoted  by  the  author.  In 
Archambault's  case  the  blood  vessels  of  the 

*Nonni  and  Mingazinni  (quoted  bv  Oppenheim,  p. 
1051). 

^Jeliffe  and  White,  "Text  Book  of  Nervous  Dis- 
eases," 1915,  p.  415. 

^Tr.  Am.  Netirol.  Assn.,  igi8,  p.  79. 

before  the  staff  of  the  Neurological   Department   of 
15,  1917,  and  on  Dec.    11,  1919. 
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leptomeninges  showed  markedly  thickened 
walls,  and  particularly  in  the  molecular  zone 
cellular  infiltration  was  found.  The  author 
feels  that  while  the  other  writers  whom  he 
quotes  ascribe  their  cases  entirely  to  a 
primary  parenchymatous  atrophy,  in  his 
case  at  least  there  was  sufficient  evidence  for 
his  belief  that  the  condition  was  secondary 
to  vascular  disease.  As  this  author  states: 
"It  is  therefore  believed  that  in  the  genesis 
of  cortical  parenchymatous  atrophy  of  the 
cerebellum,  sclerosis  of  the  meningeal  ves- 
sels plays  an  important  part."  There  are  of 
course  other  views  concerning  the  patho- 
genesis of  these  cerebellar  atrophies.'  Tanzi 
and  Lugaro  state  that  until  now  forced 
efforts  have  been  made  to  classify  these 
cases  according  to  the  anatomical  site  of  the 
lesion,  and  in  this  way  create  a  variety  of 
clinical  types,  usually  carrying  the  author's 
name.  However,  the  importance  of  these 
cases  is  that  they  serve  as  types  or  models 
about  which  other  more  or  less  similar  cases 
may  be  grouped ;  but  it  is  impossible  to  do 
this  completely.  In  fact,  the  typical  cases  are 
the  exception.  Many  aberrant  types  of 
varied  character  serve  as  transition  types 
connecting  these  various  groups  together. 
They  believe  that  Friedreich's  ataxia  and 
Marie's  heredo-cerebellar  ataxia  cannot  be 
either  clinically  or  pathologically  separated 
absolutely.  Neither  one  of  these  problems 
can  be  entirely  separated  from  that  of  hered- 
itary syphilis,  which  acts  as  the  cause  of  a 
simple  hereditary  degeneration,  or  as  an 
active  syphilitic  process  attacking  the  central 
nervous  system  and  giving  rise  to  the  clini- 
cal syndrome.  These  authors  hold  the  view 
that  all  familial  and  hereditary  degenerative 
diseases  have  an  accidental  factor  so  far  as 
their  location  is  concerned.  Certainly  this 
would  appear  to  be  the  case  with  Fried- 
reich's ataxia  and  Marie's  heredo-cere- 
bellar ataxia.  For  instance,  Oppenheim  ^ 
states  that  the  pathological  anatomy  of 
Friedreich's  ataxia  "in  spite  of  a  great  num- 

'  Oppenheim,  "Treatise  of  Mental  Diseases,"  1916, 
Vol.  2,  p.  300. 

'  Ibid.,  p.  196. 


ber  of  postmortem  results  and  exhaustive 
examinations"  has  caused  wide  differences 
of  opinion.  In  Friedreich's  ataxia  there  is 
usually  degeneration  of  the  columns  of  Goll 
and  Burdack — both  lateral  and  cerebellar 
tracts,  of  Clarke's  columns,  the  pyramidal 
tracts,  and  sometimes  Cowers'  tract.  On  the 
other  hand,  Oppenheim  quotes  Senator, 
Menzel  and  Archambault  as  finding  a  con- 
genital atrophy  of  the  cerebellum  and  an 
inconstant  and  uncertain  condition  in  the 
spinal  cord.  Others  have  found  in  addition 
to  the  atrophy  of  the  cerebellum  a  degenera- 
tion of  the  tracts  mentioned  above  in  the 
spinal  cord,  with  also  an  ependymitis  in  the 
floor  of  the  fourth  ventricle.  Oppenheim 
(page  198)  agrees  that  "the  distinction 
between  Friedreich's  disease  and  Marie's 
cerebellar  ataxia  cannot  be  definitely  drawn 
from  the  symptomatology  any  more  than  the 
anatomical  basis."  This  appears  to  be  the 
conclusion  of  Bing."  The  views  of  Minga- 
zinni  "  are  interesting.  He  groups  these  two 
conditions  with  amyotrophic  lateral  sclerosis 
and  with  the  congenital  palsies  of  the  optic, 
facial  and  oculo-motor  nerves.  To  these  last 
he  ascribes  an  aphasia  of  their  respective 
nuclei  of  origin  as  the  causative  factor.  He 
states:  "No  disease  lends  itself  to  a  demon- 
stration of  the  principles  of  congenital 
deficiency  of  nervous  elements  so  readily  as 
infantile  general  paresis,  in  which  the 
persistence  within  the  superficial  layers  of 
the  cortex,  of  embryonal  or  fetal  pyramidal 
cells  has  been  found."  Cajal  has  also  shown 
the  persistence  of  these  embryonal  cells  in 
true  epilepsy.  The  deficiency  of  function  in 
these  cases  is  a  direct  expression  of  the  dis- 
turbance in  the  evolution  of  the  cells.  These 
embryonal  and  fetal  pyramidal  cells  have 
also  been  found  in  infantile  palsies  and  in 
the  spinal  cord  of  paralyzed  adults.  Minga- 
zinni  believes  that  abnormalities  of  size  and 
shape  and  distribution  of  neurons  and  fiber 
tracts  predisposes  to  degeneration  and  other 
pathological  processes. 

"Bing,  "Text  Book  of  Nervous  Diseases,"  1915, 
Eng.  Translation,  p.   129. 

i^Mingazinni,  "Anatomia  Clinica  dei  Centri  Ner- 
\osi,"  p.  911. 
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REPORT  OF  A  CASE 

History. — The  patient  J.  H.  C.  was  seen 
on  September  9,  1917,  when  he  was  forty- 
eight  years  of  age.  He  is  married;  was  born 
in  this  country.  Most  of  the  information 
concerning  the  case  was  obtained  from  his 
wife,  father  and  sister.  We  were  able  to  see 
and  speak  with  two  brothers  and  a  sister. 
Only  the  patient  and  the  sister  could  be 
thoroughly  examined. 

Complaints. — The  patient  complains  of 
failing  vision,  disturbance  of  speech  and  a 
staggering  drunken  gait.  The  first  symptom 
was  noticed  about  five  or  six  years  prior  to 
the  first  examination.  The  onset  had  been 
rather  gradual,  but  the  character  of  the  first 
symptom  had  to  do  almost  entirely  with 
awkwardness  and  unsteadiness  of  gait.  The 
disease  has  gradually  progressed  without 
remissions. 

Personal  History. — All  venereal  diseases 
are  denied  except  an  attack  of  gonorrhea 
twenty -eight  years  ago.  The  patient  never 
smoked  or  drank  and  never  took  any  drugs. 
He  never  worked  with  lead  or  mercur}' ,  and 
was  not  interested  in  painting.  He  has  ncA'er 
had  any  serious  illness.  He  has  been  married 
for  twent\'-five  years,  and  the  wife  has 
never  been  pregnant.  The  patient  developed 
normally,  following  a  normal  pregnancy  and 
labor.  He  walked  and  had  his  first  teeth 
about  the  age  of  ten  months.  He  walked 
very  well.  The  father  does  not  remember 
that  the  child  was  particularly  awkward  nor 
did  the  patient  stumble  and  fall  during  in- 
fancy any  more  frequently  than  other 
children.  The  father  does  insist  however 
that  as  a  boy  he  was  never  skillful  mechani- 
cally, and  that  while  he  was  active  he  never 
attained  even  an  ordinary  success  in  the 
usual  bo}"s'  games.  He  was  never  a  good 
student,  and  the  father  believes  that  he  has 
not  been  average  in  his  mentality  all  his  life 
and  was,  perhaps,  below  par.  The  patient's 
wife  says  that  her  husband  has  not  been 
bright  or  even  ordinarily  intelligent.  She 
insists  that  he  was  always  rather  slow- 
witted  and  dull.  She  recalls  that  he  has  never 
been  mechanicallv  inclined,  has  alwavs  been 


awkward  and  has  never  learned  to  run  or 
dance  or  play  base  ball  or  foot  ball.  She  has 
known  him  since  he  was  twenty  years  old. 
He  was  never  accomplished  in  doing  things 
that  required  skill.  She  remembers  that  he 
always  took  a  little  longer  to  dress  and 
undress  than  she  thought  he  should.  He  is 
a  laundr3rman  by  trade  and  in  working  with 
him  in  their  business  she  noticed  that  he  was 
never  as  skilled  in  sorting  and  marking 
laundry  as  their  employees,  although  he  had 
worked  in  the  same  business  all  his  life.  No 
ataxia,  dysmetria  or  asynergia  and  no 
speech  or  gait  disturbances  were  ever 
noticed  until  he  was  about  forty  years  of 
age.  It  is  important  to  note  the  father's 
statement  that  between  the  ages  of  ten  and 
sixteen  this  boy  had  six  separate  fractures 
occurring  in  the  bones  of  both  forearms. 
This  is  certainty  an  unusual  thing,  especially 
when  one  finds  that  although  the  boy  was 
rather  awkward  and  fell  and  stumbled  fre- 
quently during  these  years,  yet  he  never 
fractured  his  legs.  The  father  states  that 
prior  to  the  age  of  ten  the  child  did  not  fall 
nor  was  he  exceptionally  unsteady  on  his 
feet;  but  beginning  soon  after  that  age  he 
was  so  awkward  at  plaj'  and  when  running 
that  he  stumbled  and  fell  frequently.  Con- 
cerning these  fractures  the  author  begs  to 
call  attention  to  some  findings  in  the  bones 
of  the  lower  extremities  reported  in  "An 
analysis  of  seven  cases  of  Friedreich's 
ataxia"  ",  in  some  of  which  Ji'-ray  examina- 
tions showed  rarefying  changes  in  the  bones 
of  both  lower  extremities  and  in  many  of 
the  small  bones  of  both  feet. 

Many  inquiries  were  made  concerning  the 
possibility  that  disturbance  with  the  pa- 
tient's co-ordinating  mechanisms  might  have 
been  visible  a  good  deal  earlier  than  the  date 
of  onset  as  given  by  the  patient  and  his 
relatives.  The  patient's  father  however 
insists  that  the  unsteadiness  of  gait,  the 
general  awkwardness  and  the  patient's  pres- 
ent symptoms  did  not  begin  before  he 
reached  the  age  of  forty.  Nevertheless,  the 
fact  that  this  boy  stumbled  and  fell  while 

iiA''.  Vorh  M.  J.,  Feb.  2  and  9.  191S. 
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running  so  often  during  his  boyhood,  is 
significant.  There  is  no  history  that  he  ever 
staggered  or  was  unsteady  in  walking;  yet 
it  is  probably  true  that  the  various  games 
played  by  children  requiring  closing  of  the 
eyes  or  considerable  running  made  an  unus- 
ual demand  for  purely  equilibratory  pro- 
prioceptive mechanisms  upon  him,  bringing 
out  the  latent  weakness  in  the  organ  presid- 
ing over  this  function,  the  same  weakness 
at  that  time  not  being  sufficiently  great  to 
produce  symptoms  when  the  boy  was  at  rest 
or  walking. 

The  wife  first  noticed  that  the  patient  was 
getting  laughably  awkward  when  he  climbed 
in  and  out  of  bed,  and  that  he  fumbled  and 
was  uncertain  in  the  movements  of  his 
hands  and  fingers  in  dressing  and  undress- 
ing. He  was  worse  when  he  tried  to  do  these 
things  in  the  dark,  but  was  not  a  great  deal 
better  in  broad  daylight.  The  patient  says 
that  he  felt  at  this  time  that  while  walking 
his  feet  were  being  dug  into  the  ground  or 
that  they  were  glued  to  the  ground.  He  was 
very  fond  of  swimming,  and  the  wife  says 
that  he  was  a  good  swimmer  and  that  when 
he  was  in  the  water  all  traces  of  unsteadi- 
ness disappeared ;  and  until  he  became  almost 
bedridden  he  was  able  to  swim  nearly  as 
well  as  he  did  before  he  became  ill.  The 
speech  defect  began  about  one  year  and  a 
half  before  the  date  of  the  first  examination. 
His  relatives  noticed  that  he  spoke  in  a  slow, 
monotonous,  expressionless,  tired  sort  of 
way  with  a  tendency  to  indistinct  pronun- 
ciation. The  voice  became  high  pitched. 
Gradually  the  unsteadiness  and  staggering 
gait  became  so  pronounced  that  he  could  not 
walk  without  assistance.  At  the  same  time  as 
the  speech  defect  showed  itself,  he  noticed 
that  he  had  difficulty  in  moving  his  eyes, 
particularly  upward.  He  also  noticed  that 
vision  became  less  acute  and  he  tired  quickly 
while  reading.  In  January,  1917,  he  was 
treated  at  the  Neurological  Institute  and 
later  at  the  New  York  Hospital.  A  diagnosis 
of  hysteria  and  later  of  cerebellar  tumor 
was  made  at  these  institutions. 

Family  History. — The  patient  is  the  fifth 


of  six  children.  The  patient's  father  is  living 
and  well  at  seventy.  The  mother  was  always 
nervous  and  had  many  attacks  of  hysteria 
practically  all  her  life.  She  was  always 
peculiar,  fault-finding,  very  irritable  and 
sensitive.  She  had  a  very  definite  paranoid 
trend  directed  towards  her  daughter  E., 
whom  she  accused  of  attempting  to  injure 
her.  She  quarreled  with  this  daughter  for 
many  years,  and  one  day  after  a  quarrel,  at 
the  age  of  sixty-six,  she  died  from  cerebral 
hemorrhage. 

Of  the  six  children  one,  A.,  is  fifty-two. 
The  wife  and  father  and  others  who  know 
this  individual  consider  him  a  "boob."  He 
is  very  cranky  and  has  never  done  well  at 
school.  This  man  walks  very  unsteadily  and 
"flops  his  feet  about  and  swings  his  hands 
and  body  unsteadily  in  walking  just  like  a 
drunken  man." 

C,  aged  forty-eight,  is  undoubtedly  feeble 
minded.  I  have  seen  this  brother  and  talked 
with  him.  He  never  did  well  at  school.  He 
has  never  been  able  to  learn  a  trade,  and 
now  earns  only  $2.00  a  day  "some  days." 
He  distributes  cards  and  advertising  matter, 
and  until  he  got  his  recent  job  was  often 
discharged  for  inefficiency.  There  are  no 
trends  or  hallucinations  or  delusions,  and  he 
is  best  described  by  his  own  parent  who 
says  "he  is  like  a  big  kid  who  has  never 
grown  up."  This  brother  walks  very  steadily 
and  shows  no  cerebellar  signs.  He  is 
stooped,  walking  with  his  shoulders  bent 
forward  like  an  old  man. 

G.  is  forty-six  years  of  age  and  the  vice- 
president  of  a  large  bank.  He  has  always 
been  nervous  and  rather  irritable.  He  has 
had  two  nervous  breakdowns  for  which  he 
has  had  to  have  treatment  extending  over 
several  months.  During  the  last  year  it  is 
said  that  this  brother  is  beginning  to  look 
like  the  patient  and  is  "losing  his  mind." 
Recently  he  has  had  to  give  up  work.  There 
is  no  unsteadiness  in  gait. 

E.,  aged  forty-one,  is  the  sister  whom  I 
have  had  the  privilege  of  examining  thor- 
oughly. She  has  a  very  pronounced  dis- 
turbance  of    eait   with    an   ataxia   limited 
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almost  entirely  to  the  right  lower  extremity. 
She  has  fallen  many  times  while  walking 
and  has  occasionally  fallen  or  stumbled  in 
her  kitchen  while  crossing  it  during  her 
household  duties.  It  might  be  worth  while  to 
give  a  more  or  less  detailed  account  of  this 
patient.  She  is  living  with  a  man  who  is  not 
her  husband.  She  has  had  one  child.  She  is 
very  talkative,  almost  to  the  point  of  garrul- 
ousness,  extremely  irritable  and  boastful. 
She  has  no  grounds  for  the  belief  which  she 
has  that  she  is  very  attractive  and  that  many 
men  are  in  love  with  her.  When  she  was 
thirty-eight  years  of  age,  this  patient  began 
to  notice  that  she  was  unsteady  in  walking, 
particularly  in  the  dark.  She  noticed,  too, 
that  in  going  downstairs  she  would  stumble 
and  fall  if  she  did  not  hold  the  banisters. 
Most  of  the  trouble  seemed  to  be  in  the  right 
leg,  which  she  said  "flopped  around  as  if  it 
did  not  belong  to  me."  On  one  occasion  she 
went  to  light  the  gas  in  her  kitchen  late  at 
night  and  fell  to  the  ground.  There  have 
been  no  convulsions  or  periods  of  uncon- 
sciousness. For  a  number  of  years  she  had 
headaches,  but  they  disappeared  about  a 
year  and  a  half  before  the  onset  of  her 
trouble.  She  complains  of  dimness  of  vision 
and  has  had  to  change  her  glasses  several 
times  during  the  past  year.  Her  only  child 
does  not  do  well  at  school  and  behaves 
badly. 

The  neurological  findings  are  as  follows: 
There  was  nystagmus  in  both  eyes  on  fixa- 
tion to  the  right.  The  deep  reflexes  were  3 
plus.  The  abdominals  were  all  active  and 
equal.  There  was  hyperextension  of  both 
first  phalanges  and  flexion  of  the  second 
(both  toes).  There  was  a  decided  unsteadi- 
ness in  walking  and  standing,  the  tendency 
being  to  sway  or  stagger  to  the  right  regard- 
less of  whether  the  eyes  were  open  or 
closed.  There  was  definite  non-equilibratory 
ataxia  in  the  right  lower  extremity  with 
hypermetria.  There  was  no  adiadochokin- 
esis.  Stewart  Holmes's  sign  was  present  in 
the  right  lower  extremity.  There  was  a 
definite  Babinski  on  the  right  side. 

C.  E.,  aged  thirty-eight,  is  apparently  the 


most  efficient  of  this  family.  He  is  the  last 
born.  Even  he,  however,  has  had  difficulty 
in  getting  along.  He  has  made  a  success  in 
business  and  has  had  no  disturbances  of  gait 
or  of  mentality.  Nevertheless,  he  is  rather 
quarrelsome,  very  obstinate  and  according 
to  his  parent  and  his  sister-in-law  "thinks 
he  knows  it  all."  He  has  been  divorced  from 
his  wife. 

There  is  no  information  about  collateral 
branches  of  this  family  in  respect  to  similar 
or  other  degenerative  diseases.  There  is  no 
insanity,  epilepsy  or  other  mental  or  nervous 
disease  in  any  of  its  branches  so  far  as  the 
patient's  father  could  remember. 

Voluntary  Motor  System 

Abnormal  Attitudes  and  Deformities. — 
At  the  present  time  the  patient  sits  huddled 
in  his  chair  with  a  strong  tendency  to  flexion 
forward  of  the  entire  trunk  and  of  the  head 
upon  the  chest.  He  will  lie  all  day  with  his 
head  bent  forward,  his  chin  almost  resting 
upon  the  sternum  without  an  attempt  to 
raise  his  head.  He  makes  strong  resistance 
towards  correction  of  this  abnormal  atti- 
tude. In  sitting  in  his  chair  the  head  and 
trunk  are  also  inclined  to  the  right.  His  face 
is  expressionless,  and  there  is  a  narrowing 
of  both  palpebral  fissures.  He  never  looks 
upward  or  to  either  side.  When  the  exam- 
iner comes  into  the  room  and  demands  his 
attention,  the  patient  gradually  moves  his 
trunk  and  head  backward  until  he  can  look 
directly  forward.  Movements  of  the  eyelids 
and  the  eyes  upward  voluntarily  appear  im- 
possible. The  patient  almost  always  sits  with 
his  legs  crossed  and  makes  rhythmical  tap- 
ping movements  of  the  heels  on  the  floor. 
When  asked  why  he  does  this  he  says  that 
he  does  not  know — "I  guess  I  am  nervous." 
If  the  patient  makes  any  attempt  to  stand 
up,  he  falls  immediately  to  the  floor,  almost 
always  towards  the  right. 

Gait. — At  this  time  it  is  impossible  to  get 
him  to  walk.  When  I  first  saw  him.  however, 
there  was  a  grossly  ataxic  gait,  the  patient 
throwing  out  his  limbs  in  flail-like  uncertain 
movements,  the  begining  of  the  movements 
being  rapid,  resulting  in  titubation.  In  walk- 
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ing,  the  normal  associated  movements  were 
lost.  There  were  irregular  attempts  on  the 
part  of  upper  extremities  to  make  balancing 
movements  associated  with  and  compensat- 
ing for  the  unsteadiness  in  gait.  This  was 
true  also  of  the  head.  This  disturbance  of 
gait  was  not  much  worse  with  the  eyes 
closed. 

Co-ordination. — The  patient  is  right- 
handed.  He  cannot  stand  with  his  feet 
together,  eyes  open  or  closed.  There  is  a 
very  definite  Romberg  at  this  time.  When 
I  first  saw  him,  more  than  two  years  ago,  he 
was  able  to  stand  quite  steadily  in  the  tests 
for  equilibratory  ataxia.  He  was  then  and 
is  now,  however,  quite  ataxic.  There  is  gross 
ataxia,  asynergia  and  hypermetria  in  the 
performance  of  the  finger-to-finger,  finger- 
to-nose,  pointing  and  pass  pointing  move- 
ments and  in  all  the  tests  to  bring  out  these 
symptoms  in  the  lower  extremities.  For  in- 
stance, in  doing  the  knee-to-heel  test,  regard- 
less of  whether  the  eyes  are  open  or  closed, 
the  heel  is  almost  always  brought  up  to  a 
point  corresponding  to  the  middle  third  of 
the  thigh,  and  then  uncertainly  placed  in  the 
vicinity  of  the  knee.  The  ataxia  has  always 
been  uninfluenced  by  the  equilibratory  posi- 
tion and  has  been  present  regardless  of 
whether  or  not  the  eyes  were  assisting  the 
voluntary  movements.  There  is  marked 
adiadochokinesis. 

Skilled  Acts. — There  is  no  loss  of  the 
motor  formula  for  the  execution  of  skilled 
acts.  The  patient  was  able  to  write  fairly 
well  when  I  first  saw  him,  but  cannot  do 
so  at  all  now.  He  grasps  the  pencil  unstead- 
ily, twitching  and  twirling  his  hand  and 
fingers  unsteadily  towards  the  pencil  and 
when  the  pencil  is  grasped  there  are  wide, 
slow,  irregular  oscillations,  giving  one  the 
impression  of  the  intention  type  of  tremor. 

The  patient  talks  thickly  and  slowly  in 
a  monotonous  tone,  the  pitch  at  times  being 
high  and  the  voice  and  body  partaking  in 
no  degree  in  the  normal  mimicry  of  speech. 
His  face  and  his  entire  body  is  devoid  of 
associated  expression  during  speech.  The 
speech  is  not  ataxia.   He  talks  very  much 


like  an  exhausted  man  who  has  absolutely 
no  interest  in  what  he  says.  There  is  no 
aphasia. 

Abnormal  Involuntary  Movements.  — 
When  the  patient  attempts  to  do  anything, 
such  as  reaching  for  a  pencil  or  a  glass, 
there  is  a  slow,  irregular,  coarse  oscillation 
in  the  entire  upper  extremity,  particularly 
marked  in  the  hands  and  fingers.  When  the 
patient  grasps  an  object  this  tremorlike, 
athetoidlike  movement  is  much  improved, 
but  in  holding  the  object  the  oscillation  con- 
tinues, involving  the  entire  extremity.  There 
is  no  tremor  of  the  face  or  tongue.  The  same 
ataxic,  intention-tremor  athetoidlike  move- 
ment is  present  to  a  less  degree  in  the  right 
lower  extremity  and  least  of  all  in  the  left. 
Emotion  increases  the  abnormal  involuntary 
movement.. There  is  none  during  rest  and  it 
does  not  appear  to  be  influenced  by  atten- 
tion. There  are  no  movements  during  sleep. 
When  the  patient  is  particularly  interested 
in  making  a  special  effort  to  grasp  anything, 
his  trunk  and  head  and  neck  take  part  in 
the  oscillatory  movements. 

Reflexes. — All  the  superficial  reflexes, 
including  the  corneal,  ciliospinal,  abdom- 
inals, cremasterics  and  plantar,  are  active 
and  equal,  expressed  by  the  numerals  2 
equals  2.  All  the  deep  reflexes,  including  the 
jaw,  pectoral,  supra  and  patellar,  biceps, 
triceps,  radial,  wrist,  achilles  and  periosteal, 
are  quite  active  and  equal,  expressed  by  the 
numerals  2  plus.  The  responses  received  in 
testing  for  deep  reflexes  are  characterized 
by  a  slow  muscular  contraction  rather  than 
a  quick  jerk  seen  with  the  ordinary  active 
reflexes.  The  test  for  the  patellar  reflex,  for 
instance,  causes  a  slow  kicking  up  of  the  leg 
and  a  definite  retarded  resumption  of  the 
normal  posture  of  the  limb.  This  is  probably 
due  to  the  hypotonia  which  exists  to  a 
marked  degree  in  this  patient. 

Muscle  Strength. — The  patient  cannot 
rise  from  a  recumbent  or  a  sitting  posture 
without  a  good  deal  of  effort  in  which  his 
whole  body  oscillates  vigorously.  He  cannot 
stand  alone.  Contraction  of  the  biceps  and 
muscle  testing  of  the  triceps,  flexors  of  the 
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wrist  and  extensors,  also  of  the  fingers  and 
of  the  flexors  and  extensors  of  the  thigh, 
knee  and  ankles  and  of  the  flexors  forward 
and  backward  of  the  neck,  fail  to  show  any 
loss  of  muscle  strength.  The  patient  makes 
a  good  even  resistance  on  both  sides.  In  test- 
ing muscle  strength,  however,  the  normal 
rebound  in  the  performance  of  Stewart 
Holmes's  test  is  absent  in  all  four 
extremities. 

Muscle  Status. — During  the  past  two 
years  there  has  been  a  gradual  general  mild 
atrophy  which  is  part  of  a  general  loss  in 
weight.  There  are  no  focal  atrophies  in  any 
group  of  muscles.  The  muscles  are  soft  in 
consistency  and  their  tone  is  decidedly 
diminished.  There  is  abnormal  flexion  and 
extensibility  at  all  the  joints  of  the  extrem- 
ities, most  marked  at  the  wrist. and  in  the 
fingers.  The  hypotonia  seems  more  marked 
on  the  right  side,  which  probably  explains 
why  the  patient's  head  and  trunk  tend  to- 
wards this  side  when  he  sits  huddled  in  his 
chair.  There  is  no  myodemia,  and  there  is 
normal  irritability  to  both  mechanical  and 
electrical  stimuli. 

Abnormal  Associated  Movements. — The 
abnormal  associated  movements  have  been 
mentioned  in  describing  the  gait  and  the 
tremor.  They  consist  of  oscillations  in  all 
extremities,  trunk  and  head  when  voluntary 
movement  is  attempted.  No  other  abnormal 
associated  movements  are  present.  When  the 
patient  laughs  in  his  silly  way,  as  he  often 
does,  his  head  rolls  round  and  sways  from 
side  to  side,  and  his  extremities  and  trunk 
oscillate  in  the  tremorlike  movement  also 
mentioned.  His  nerve  status  is  normal. 

Gener.\l  Sensory. — All  types  of  special 
and  peripheral  and  deep  sensation  are  nor- 
mal. There  is  no  agnosia. 

Cranial  Nerves. — All  the  cranial  nerves 
are  normal  excepting  the  fourth  pair  and 
possibly  the  third.  The  patient's  face  shows 
an  entire  lack  of  expression  both  in  repose 
and  during  speech.  When  he  laughs  or 
makes  other  involuntary  movements  of  the 
face  it  is  immediately  seen  that  there  is  no 


paralysis  either  of  central  or  peripheral  type 
of  the  seventh  pair  of  cranial  ner\^es.  The 
eyelids  are  held  in  a  semi-shut  position  and 
the  patient  does  not  seem  able  to  lift  them 
up  entirely.  There  is  almost  surely  a  paraly- 
sis of  upward  gaze.  Two  years  ago,  when 
Dr.  Holden  examined  this  patient,  he  volun- 
teered the  information  in  the  discussion  that 
followed  that  in  many  cases  of  mental 
defect  the  patients  had  the  subjective  feeling 
that  they  could  not  look  upward.  Dr. 
Holden  said  at  that  time  that  all  ocular 
movements  were  normal  in  this  patient.  Of 
late  however,  I  have  never  been  able  to  get 
him  to  look  upward  without  his  throwing 
his  entire  head  and  trunk  backward  to  bring 
the  object  in  line  with  vision.  He  never 
moves  his  eyeballs  upward  either  voluntarily 
or  involuntarily.  It  is  with  extreme  difficulty 
that  one  is  able  to  get  him  to  look  to  either 
side  but  I  do  not  believe  that  there  is  any 
paralysis  of  lateral  gaze  or  any  cephalogyric 
difficulty. 

Vision  is  apparently  normal  in  each  eye. 
The  fields  as  tested  by  Dr.  Holden  two  years 
ago  were  found  normal.  At  this  time  the 
patient  complains  that  he  cannot  see  as  well 
as  he  did,  but  objective  examination  does 
not  confirm  him  in  his  complaints.  The 
fundi  show  nothing  but  a  normal  physio- 
logical pallor  which  was  diagnosed  in  one  of 
the  institutions  where  he  was  seen  before 
coming  here  as  an  optic  atrophy.  Dr.  Holden 
says  that  his  fundi  are  normal.  The  pupils 
are  equal  and  normal  in  shape,  in  position 
and  in  their  reaction  to  light,  consensually, 
in  convergence  and  accommodation.  There 
is  no  strabismus  and  no  diplopia.  As  men- 
tioned above,  movements  of  the  eye  upward 
are  absolutely  gone.  There  is  no  exopthal- 
mos,  Moebius  or  Von  Graefe.  The  palpebral 
fissures  are  equally  narrowed  and  appear  to 
be  in  partial  ptosis.  There  is  no  real  nystag- 
mus, but  on  fixation  to  the  right,  active 
nystagmoid  movements  are  often  seen. 

Acoustic  Nerve  and  Ear. — There  is  no 
trouble  with  hearing.  Rinne's  and  Weber's 
tests  are  positive  and  the  Barany  caloric 
tests  done  two  years  ago  gave  the  following 
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nystagmus  reactions:  With  hot  water  the 
nystagmus  away  from  the  side  stimulated 
continued  for  many  minutes  past  the  usual 
time.  With  cold  water  the  slow  movement 
of  the  nystagmus  towards  the  side  stimu- 
lated continued  for  sixty-five  seconds.  There 
were  no  irregularities  of  pass  pointing.  At 
the  present  time  it  is  impossible  to  do  these 
tests  because  of  poor  co-operation.  There  is 
however  a  spontaneous  error  of  pass  point- 
ing of  both  extremities,  the  right  towards 
the  left  and  the  left  towards  the  right.  Tests 
for  this  are  not  very  satisfactory  at  this 
time,  but  with  the  right  upper  and  lower 
extremity  one  gets  quite  constantly  a  wide 
deviation  towards  the  left  with  the  eyes 
either  open  or  closed.  A  deviation  is  also 
present  on  the  other  side,  but  not  quite  so 
marked. 

Mental  Status. — The  patient  has  com- 
pletely lost  interest.  His  memory  is  good. 
He  recognized  me  when  I  called  to  see  him 
after  returning  from  overseas,  recalled  the 
occasion  of  our  last  visit  and  was  able  to  tell 
when  I  last  saw  him.  He  gives  with  consid- 
erable accuracy  the  history  of  his  trouble. 
He  realizes  that  he  is  quite  sick  and  is  de- 
pressed. He  is  anxious  for  the  end  and  has 
agreed  to  give  his  brain  for  study  "if  it 
will  help  anyone  else."  Despite  this  rather 
good  retention  of  acquired  memory,  his  lack 
of  interest  and  his  restricted  environment 
caused  by  his  disability  have  resulted  in  con- 
siderable dulling.  He  does  not  read  any 
longer,  is  not  interested  by  anything  or  any- 
body, spends  his  time  nearly  all  day  teasing 
and  fooling  with  his  wife's  pet  dog,  whom 
he  does  not  like,  and  finds  much  delight  in 
annoying  the  dog  into  rages.  He  cries  very 
easily  for  no  sufficient  cause.  Often  he 
laughs  in  a  silly  manner  for  hardly  any 
reason  at  all.  There  is  considerable  lability 
of  mood  and  much  emotional  deterioration. 
There  are  no  delusions  or  hallucinations  and 
no  abnormal  trends.  Usually  he  is  super- 
ficially depressed.  He  keeps  in  touch  quite 
accurately  with  whatever  business  interests 
he  may  have.  This  condition  of  absolute  loss 
of  interest  and  emotional  deterioration  has 


gradually  become  worse,  until  now  he  is 
content  to  sit  huddled  in  his  chair  all  day 
long  tapping  rhythmically  with  his  heel  and 
toe  upon  the  floor.  This  apparently  is  his 
only  form  of  amusement. 

There  is  nothing  abnormal  in  the  cranial 
morphology,  and  the  condition  of  the  skin, 
nails  and  hair  is  normal.  There  are  no  visible 
or  palpable  glands.  The  heart  and  lungs  are 
normal,  the  blood  pressure  is  128-80. 

His  general  systemic  condition  is  good. 
A'-ray  examination  of  his  spine  and  upper 
extremities  is  negative.  He  has  had  a  num- 
ber of  blood  Wassermans  which  have  all 
been  negative.  A  complete  spinal  fluid  exam- 
ination was  made  twice  at  the  Neurological 
Institute  and  once  at  the  New  York  Hospi- 
tal, and  they  were  all  entirely  negative.  The 
blood  was  examined  for  stipling  of  the  red 
blood  cells  and  no  sign  of  lead  poisoning 
was  found. 

SUMMARY 

A  disease  beginning  about  the  age  of 
forty  in  a  man  who  had  frequent  falls  and 
many  fractures  of  the  upper  extremities 
during  an  awkward  boyhood.  The  patient 
has  always  been  mentally  below  par.  Onset 
with  unsteadiness  and  ataxia,  with  an  un- 
certain staggering  gait  and  a  defective 
speech  and  subjective  eye  complaints.  The 
disease  is  progressive  and  undoubtedly  fam- 
ilial. There  are  no  changes  in  the  reflexes,  no 
disturbances  of  sensation,  the  blood  and 
spinal  fluid  is  negative.  The  fundi  are  nor- 
mal. The  Barany  tests  made  two  years  ago 
showed  hyperexcitability  of  vestibular 
functions.  There  are  no  cortical  or  peri- 
pheral types  of  sensory  disturbance.  There 
is  no  evidence  of  neurosyphilis.  The 
diagnosis  is  progressive  atrophy  of  the 
cerebellum,  familial  type. 

The  type  seen  in  the  patient's  sister  is  not 
cerebellar  and  is  more  akin  to  the  Friedreich 
complex. 

In  our  patient  the  signs  point  to  a  more 
massive  involvement  of  the  right  cerebellum 
and  its  pathways. 
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Tinel's  sign  holds  a  valuable,  though 
somewhat  controverted  position  in  the  de- 
termination of  nerve  regeneration  in  peri- 
pheral nerve  injuries.  Its  presence  is  taken 
by  some  to  contraindicate  surgical  interven- 
tion and  by  others  it  is  held  to  be  of  no 
significance.  Neither  view  can  be  fully 
sustained.  Careful  consideration  makes  it 
apparent  that  with  certain  limitations  the 
sign  is  of  value.  Its  position  in  neurosurgery 
should  be  more  fully  appreciated,  its 
anatomical  basis  better  understood  and  its 
precise  application  to  the  clinical  picture  as  a 
whole  made. 

As  described  by  Tinel  in  the  original  ar- 
ticle, le  signe  du  fourmillement  is  the  pro- 
duction, by  pressure  over  the  nerve  trunk,  of 
a  sensation  of  electricity,  referred  to  the 
peripheral  cutaneous  distribution  of  the 
ner^i-e  in  question.  The  sensation  is  barely 
perceived  at  the  point  pressed,  thereby 
differentiating  it  from  neuritis,  but  is  much 
more  actively  resented  in  the  corresponding 
cutaneous  territory.  It  is  found  within  the 
nerA^e  trunk  when  newly  formed  neuraxes 
are  present.  It  is  progressive  along  the 
-course  of  the  ner\e  in  regeneration,  and  ad- 
vances pari  passu  with  the  progress  of  the 
downward  growth  of  the  neuraxes.  The  ex- 
act amount  of  pressure  to  be  employed,  or 
the  method  of  eliciting  the  sign,  Tinel  has 
not  given.  This  may  explain  the  varying 
technique  and  account  for  some  of  the  dis- 
crepancies found  by  different  observers.  It  is 
possible  to  make  the  sign  more  delicate  by 
grading  the  pressure  used  so  as  to  find  the 
minimal  threshold,  and  employing  only 
sufficient  stimulus  to  call  forth  peripheral 
tingling.  Digital  pressure  may  be  used,  or 
the  nerve  may  be  gently  tapped  with  a  small 


hammer.  Care  should  be  taken  to  prevent 
spread  and  dispersion  of  the  impulse.  This 
may  be  minimized  by  resting  the  arm  on  a 
soft  pillow  and  by  an  accurate  appreciation 
of  tlie  course  of  the  nerve. 

According  to  Tinel,  the  presence  of  this 
phenomenon  over  the  course  of  the  nerve 
trunk,  below  the  nerve  injury,  is  not  only  a 
sign  of  nerve  regeneration,  but  also  an 
indication  of  the  progress  of  regeneration. 
Its  presence  in  a  given  case,  if  so  inter- 
preted, is  thus  a  contraindication  to  surgical 
interference. 

A  study  of  peripheral  nerve  injuries  both 
before  and  during  operation  cannot  but 
cause  amazement  when  it  is  found  that 
though  Tinel's  sign  had  been  definitely  pres- 
ent, at  operation,  no  apparent  anatomical 
continuity  could  be  established.  Such  find- 
ings are  not  isolated  but  are  relatively 
frequent.  It  is  this  discrepancy  which  has 
led  some  observers  to  ignore  the  sign  alto- 
gether. The  tendency  has  been,  perhaps,  to 
depend  too  much  upon  this  one  sign  alone, 
whereas  the  entire  clinical  picture  should  be 
considered. 

In  explanation  of  the  presence  of  Tinel's 
sign  in  such  cases,  three  main  anatomical 
categories  may  be  mentioned :  ( i ) .  One  in 
which  there  is  definite  continuity  without  an 
impossible  barrier  to  the  downgrowth  of 
neuraxes,  capabable  of  producing  a  func- 
tional return.  The  neuraxes  arise  from  the 
greater  part  of  the  central  stump,  are  abund- 
ant, and  follow  suitable  conducting  paths. 
(2)  One  in  which  the  anatomical  arrange- 
ment is  such  that  only  a  certain  number  of 
neuraxes  may  find  their  way  into  the  distal 
stump,  through  and  in  spite  of  scar  tissue, 
which,   because  of   its  verv  nature,   would 
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tend  to  prevent  an  ultimate  functional 
return.  (3)  Those  cases  in  which  even 
the  remote  probability  of  successful  down- 
growth  is  precluded  by  the  anatomical 
arrangement,  for  example,  where  the  central 
end  is  widely  separated  from  the  distal  end, 
the  distal  stump  is  turned  aside,  or  back,  or 
even  adherent  end-on  to  the  adjacent  tissues 
and  without  any  intervening  continuity 
apparent. 

In  all  three  categories  Tinel's  sign  has 
been  found.  In  all  three  it  may  be  progres- 
sive along  the  nerve  trunk.  In  the  first 
instance  the  neuraxes  are  in  sufficient  num- 
bers and  proceed  from  a  sufficient  central 
source.  In  the  second  instance  neuraxes  are 
comparatively  few,  their  source  inadequate, 
i.e.,  coming  from  only  a  small  portion  of  the 
central  stump,  and  the  tissue  through  which 
they  pass  is  obstructive,  making  satisfactory 
regeneration  improbable.  In  the  third  cate- 
gory a  few  scattered  neuraxes  may  pene- 
trate from  adjacent  nerve  twigs,  branches  of 
the  parent  trunk,  and  injured  at  the  same 
time,  or  from  a  widely  diffused  and 
dispersed  downward  growth,  permeating  in 
small  strands  along  adjacent  tissues,  using 
them  as  a  scaffolding,  with  only  a  ver}'  few 
finding  the  distal  stump.  Such  downward 
growth  we  know  to  be  possible  from 
histological  studies.  Neuraxes  may  scatter 
widely  and  at  great  distances  from  the  cen- 
tral end.  But  such  growth,  unless  directed 
into  proper  channels,  is  abortive,  destined  to 
subserve  no  functional  return.  Yet  these  few 
neuraxes,  when  present  within  the  nerve 
trunk,  may  give  a  positive  Tinel's  sign.  It  is 
impossible  by  this  sign  to  differentiate 
such  cases  from  those  in  which  the  down- 
growth  is  satisfactory  and  capable  of  ulti- 
mate regeneration.  In  both  the  sign  may 
be  progressive.  Tinel's  sign  is  ciualitative, 
not  quantitative.  That  the  sign  is  due  to 
the  presence  of  neuraxes  within  the  distal 
stump  is  evidenced  by  the  fact  that  follow- 
ing operation  and  freeing  of  the  nerve  ends 
the  tingling  can  no  longer  be  elicited.  What- 
ever continuity  had  been  established  is 
interrupted  by  freshening  the  nerve  ends. 


The  following  are  selected  from  quite  a 
number  of  cases  to  illustrate  the  discrepancy 
between  the  presumptive  evidences  of  regen- 
eration as  manifested  by  the  presence  of 
Tinel's  sign  and  the  obvious  improbability 
when  seen  at  operation  of  a  functional 
downgrowth  within  the  distal  nerve  trunk. 

Case  I.  Brief  summary.  Private  S. 
Wounded  by  rifle  bullet,  July  30,  1918.  Scar 
8  cm.  across  middle  of  popliteal  space  with 
injury  to  both  external  and  internal 
popliteal  nerves.  Date  of  operation  March 
13,  1919.  Paralysis  of  all  muscles  below  the 
knee  with  the  exception  of  the  outer  head  of 
the  gastrocnemius.  Mechanical  excitability 
active  in  all  paralyzed  muscles.  Electrical 
examination  showed  no  response  in  any 
muscle  excepting  the  gastrocnemius  and  the 
soleus — soleus  0.45  microfarads;  gastrocne- 
mius 0.4  microfarads.  Tinel's  sign  present 
halfway  down  the  leg  over  the  anterior 
tibial  nerve.  It  is  absent  in  all  other  nerves 
of  the  leg.  No  evidence  of  contraction  of  the 
borders  of  sensory  loss. 

Preoperative  diagnosis;  Complete  inter- 
ruption, doubtful  if  anatomical,  of  the  ex- 
ternal popliteal ;  possibly  complete  in  the  in- 
ternal popliteal.  This  diflferentiation  was 
made,  presumably,  due  to  the  presence  of 
Tinel's  sign,  it  being  argued  that  there  must 
be  some  continuity  since  the  tingling  of 
Tinel  was  present  and  progressive  over  the 
anterior  tibial  nerve  below  the  level  of  the 
wound. 

Operative  findings:  Internal  popliteal 
nerve  was  bulbous,  about  twice  its  normal 
diameter.  The  nerve  was  lost  in  scar  tissue. 
The  nerve  was  exposed  and  traced  [down- 
ward through  the  scar.  Its  anatomical 
continuity  was  not  lost,  especially  on  its 
anterior  part.  The  nerve  was  sutured  end  to 
end. 

External  popliteal  nerve  was  completely 
divided  with  10  to  12  cm.  intervening.  The 
central  end  was  turned  point  on  onto  the 
biceps  tendon  and  densely  adherent.  The 
distal  end  was  small  and  lost  in  the  sur- 
rounding scar.  Multiple  autogenous  graft 
was  done. 
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Unfortunately  for  the  better  completion 
of  the  record  our  artist  was  not  available  at 
the  time  this  operation  was  done.  The  path- 
ology here  illustrates  strikingly  the  improb- 
abihty  of  any  functional  downgrowth  with 
lo  to  12  cm.  separating  the  nerve  ends, 
the  central  stump  being  turned  end-on  onto 
the  biceps  tendon  and  the  distal  buried  in 
scar.  Nevertheless,  Tinel's  sign  was  not  only 
present,  but  progressive  over  the  anterior 
tibial  nerve.  This  case  exemplifies  the  third 
anatomical  category  referred  to  above,  i.e., 
those  cases  in  which  the  remote  probability 
of  successful  downgrowth  is  precluded. 

Case  II.  Brief  summary.  Private  R. 
Wounded  by  high  explosive  shell,  July  26, 
1918.  Large  scar  over  gluteal  i-egion  with 
loss  of  muscle  substance  and  injury  to 
sciatic  nerve.  All  muscles  below  the  knee  are 


interruption  of  the  sciatic  nerve  and  lower 
branches  to  the  hamstrings;  gap  of  5  cm. 
between  the  nerve  ends  with  a  dense  perpen- 
dicular wall  of  scar  tissue  intervening.  No 
apparent  continuity  to  be  made  out.  (See 
Figs.  I  and  2. )  The  distal  stump  was  upon  a 
more  anterior  plane  than  the  central.  Both 
the  nerves  to  the  hamstrings  were  sutured 
and  also  the  sciatic. 

The  accompanying  two  drawings  show 
clearly  how  impossible  it  would  be  for  any 
adequate  regeneration  to  take  place.  Yet  in 
spite  of  the  interval  which  separated  the 
nerve  ends  and  the  intervening  dense  scar, 
some  few  neuraxes  had  penetrated,  and 
Tinel's  sign  was  to  be  made  out  over  the 
internal  division  to  within  7  cm.  of  the  inter- 
nal malleolus.  Following  the  operation 
Tinel's  sign  could  no  longer  be  elicited, 
due  to  the  fact  that  by  freshening  the  nerve 


Fig.  I.  Sciatic  Nerve  Injury,  Upper  Third.  Nerve 
completely  severed  as  well  as  the  nerve  to  the 
hamstrings.  Note  the  wide  separation  of  the 
nerve  ends  and  the  dense  intervening  wall  of  scar 
tissue,  offering  an  impassable  barrier  to  regenera- 
tion. In  spite  of  the  above  anatomical  arrange- 
ment Tinel's  sign  was  present  as  far  down  as  the 
ankle  over  the  internal  division. 

paralyzed ;  only  the  semi-tendinosus  con- 
tracts above  the  knee.  Mechanical  excitabil- 
ity shows  good,  quick,  full  response  in  all 
paralyzed  muscles.  Electrical  examination 
gave  no  response  up  to  3.99  microfarads. 
Tinel's  sign  present  over  sciatic  and  down 
posterior  tibial  to  7  cm.  above  internal 
malleolus;  none  made  out  over  external  di- 
vision. No  evidence  of  sensory  regeneration. 

Preoperative  diagnosis:  Complete  inter- 
ruption of  the  external  popliteal  division  of 
the  sciatic;  incomplete  of  the  internal 
division. 

Operation    April     17,     191 9.     Complete 


Fig.  2.  Same  as  Fig.  i.  Dissection  Carried  One  Step 
Further. 


ends,    etc.,    whatever   continuity   had    been 
established  was  thereby  destroyed. 

Case  III.  Brief  summary. — Private  J. 
Wounded  by  high  explosive  shell,  right 
forearm  with  injury  to  the  flexor  tendons, 
ulnar  and  median  nerves.  Scar  extensive 
and  adherent.  Tinel's  sign  present  over  both 
ulnar  and  median  nerves  as  far  down  as  the 
wrist.  No  other  evidence  of  regeneration  in 
the  median.  The  ulnar  showed  some  regen- 
eration in  the  sensory  fields.  Mechanical 
excitability  obtained  only  in  the  opponens 
pollicis.  Electrical  examination  gave  no 
response  in  any  of  the  muscles  of  the  hand. 

Preoperative  diagnosis:  No  regeneration 
in  the  median,  some  in  the  ulnar. 

Operative    findings:     Median     markedly 
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bulbous,  continuity  with  the  distal  stump 
established  by  means  of  a  small  irregular 
band  of  scar  tissue.  (See  Fig.  3.)  This 
strand  may  have  afforded  passage  for  some 
neuraxes.  The  ulnar  nerve  was  imbedded  in 
scar;  continuity  not  interrupted.  The  ulnar 
was  liberated ;  the  interval  between  the  ends 
of  the  median,  now  4.5  cm.  after  the  ends 
were  resected,  was  bridged  by  means  of 
autogenous  grafts. 

In  this  case  both  the  first  and  second 
anatomical  categories,  to  which  we  have 
referred,  are  illustrated.  In  the  median  nerve 
the  anatomical  arrangement  was  such  that 


Fig.  3.  Median  and  Ulnar  Nerve  Injury,  Middle 
Third  Forearm.  Note  the  enlarged  bulbous 
central  stump  and  the  tapering  distal  with  a  small 
irregular  strand  of  scar  tissue  intervening. 
Tinel's  sign  was  the  only  evidence  of  regenera- 
tion— obviously  impossible  of  accomplishment. 
The  ulnar  nerve  has  been  freed  and  the  anterior 
and  posterior  divisions  separated.  Note  the  fusi- 
form enlargement  as  contrasted  with  the  large 
bulb  in  the  median.  Tinel's  sign  was  present, 
as  well  as  the  progressive  restriction  of  the 
borders  of  sensory  loss  as  evidence  of  beginning 
regeneration. 

a  certain  number  of  neuraxes  might  have 
found  their  way  into  the  distal  stump 
through  the  intervening  scar  tissue,  but 
insufficient  for  regeneration  of  the  distal 
segment.  This  is  perhaps  apparent  in  Fig.  3. 
In  this  case  the  median  nerve  gave  a  definite 
Tinel's  sign.  In  the  ulnar  nerve  Tinel's  sign 
as  well  as  the  beginning  contraction  of  the 
borders  of  sensation  were  present  as  evi- 
dence of  regeneration.  In  this  nerve  there 
was  continuity  of  the  nerve  pathway  and 
without  an  impassable  barrier  to  down- 
growth. 

Similar   cases  might   be   cited ;   however 


these  suffice  to  illustrate  the  points  raised  in 
this  paper.  In  certain  borderland  cases  the 
decision  as  to  whether  or  not  the  downward 
growth  is  apt  to  become  functional  is  a 
matter  of  surgical  judgment,  gained  by  see- 
ing a  large  number  of  cases,  and  by  a  thor- 
ough study  of  the  clinical  picture  as  a  whole. 
An  intimate  knowledge  of  the  histological 
process  of  repair,  such  as  is  shown  by 
Professor  Huber,  University  of  Michigan, 
in  his  exhaustive  experiments  in  nerve 
regeneration,  is  of  inestimable  help  in  deter- 
mining a  correct  operative  procedure. 

As  seen  by  the  above  cases  and  by  the 
anatomical  considerations  which  they  illus- 
trate, Tinel's  sign  may  be  present  and  pro- 
gressive in  peripheral  nerve  injuries  in 
which  a  functional  nerve  regeneration  would 
never  take  place.  However,  a  quantitative 
determination  of  Tinel's  sign  is  not  possible. 
Cases  destined  to  complete  regeneration  may 
give  the  same  response  as  those  in  which 
such  return  would  never  be  possible.  Hence 
Tinel's  sign  may  be  taken  as  evidence  only 
of  downgrowth  of  neuraxes  irrespective  of 
their  quantity.  The  sign  may  be  present 
when  the  downgrowth  is  abortive.  Alone  the 
sign  is  not  evidence  of  functional  regenera- 
tion but  of  the  presence  within  the  distal 
stump  of  young  neuraxes — few  or  many. 
Therefore,  it  is  not  a  sufficient  contraindica- 
tion to  surgical  interference.  Unless  this 
limitation  is  appreciated  the  presence  of 
Tinel's  sign  may  delay  operative  interven- 
tion. Even  though  present  it  should  not 
prevent  surgical  assistance  unless  with  it  are 
other  evidences  of  regeneration.  If  so  con- 
sidered and  limited,  it  is  then  not  only  con- 
firmatory, but  it  also  enables  one  to  measure 
the  progressive  downgrowth  and  advance  of 
the  process  of  regeneration.  Its  value  is  in 
conjunction  with  other  evidences  of  regen- 
eration; its  danger  arises  when  it  is  consid- 
ered alone. 

When  the  anatomical  field  is  known,  as  in 
those  cases  who  have  been  operated  upon,  it 
is  of  the  greatest  help  as  an  indicator  of 
regeneration  and  of  its  progress.  Even  here 
its  limitations  should  be  considered. 
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CONCLUSIONS 

1.  Tinel's  sign  may  be  elicited  when  re- 
generating neuraxes  are  present  within  the 
nerve  trunk,  irrespective  of  their  quantity. 

2.  Such  neuraxes  may  be  found  when  a 
functional  regeneration  is  not  possible,  due 
either  to  excessive  scar  or  to  dispersion  and 
scattering  of  the  neuraxes,  so  that  only  a 
very  limited  number  may  have  penetrated 
the  distal  stump. 

3.  Tinel's  sign,  though  present  and  pro- 
gressive, must  not  be  considered  as  evidence 
of  satisfactory  regeneration. 


4.  Tinel's  sign  is  of  greatest  value 
when  considered  with  other  evidences  of 
regeneration.  When  the  anatomical  field  is 
known,  i.e.,  following  operations,  it  is  of 
great  help  in  following  the  progress  of  the 
downgrowth  of  neuraxes.  Here  its  main 
limitations  are  removed,  since  the  nerve  ends 
presumably  are  so  placed  as  to  further 
proper  downgrowth. 

I  take  this  opportunity  to  thank  Lieut. 
Arthur  B.  Hamilton  for  his  hearty  co- 
operation and  painstaking  work. 


A  CASE  OF  PROGRESSIVE  SPINAL  MUSCULAR  ATROPHY 


BY  RUBIN  A.  GERBER,  M.D. 

Clinical  Assistant,  Department  of  Neurology,  Vanderbilt  Clinic 


NEW  YORK 


The  progressive  muscular  atrophies 
form  an  interesting  group  in  neurologic 
studies.  There  is  quite  a  difference  in 
opinion  as  to  the  differentiation  of  the  cases 
and  the  location  of  the  pathological  pro- 
cesses. The  spinal  motor  neuron  is  differen- 
tiated into  three  parts,  the  anterior  horn 
cells,  the  motor  nerve  fibers  and  the  muscle 
plate.  Hoffman  believes  that  the  process  is  in 
the  nerves,  and  proposed  the  term  neuritic  or 
neural  form  of  progressive  muscular  atro- 
phy; Bernhart  the  term  "spinal-neuritic 
form  of  progressive  muscular  atrophy." 
Postmortem  examinations  by  several  work- 
ers, among  others  Marinesco,  Sainton  and 
Dejerine,  have  shown  posterior  and  lateral 
column  degenerations  and  atrophy  of  the 
anterior  horn  cells,  anterior  roots,  the  spinal 
ganglia  and  peripheral  nerves.  Some  inves- 
tigators do  not  attach  as  much  importance  to 
peripheral  nerves  as  Hoffman  does.  Oppen- 
heim  in  addition  distinguishes  a  myositic 
form. 

The  question  of  fibrillation  is  an  import- 
ant one.  Fibrillary  twitchings  are  noticed 
under  various  circumstances — after  ex- 
cesses, when  exposed  to  cold  and  in  neuras- 
thenic and  hypochondriacal  cases.  They  are 
then  noticed  in  the  small  muscles  of  the 
hand,  in  the  orbicularis  palpebrarum  and  the 
muscles  of  the  lower  extremities.  The  higher 
grades  of  fibrillations  occur  only  in  spinal 
muscular  atrophy.  Fibrillations  have  not 
been  noticed  in  the  myopathies.  Besides  the 
changes  in  the  anterior  roots  and  the  motor 
nerves,  the  muscles  also  share  in  the 
atrophy.  They  are  pinkish  or  reddish  yellow 
in  color,  and  have  fatty  streaks  throughout. 
Histologically,  there  is  diminution  in  the 
size  of  the  fibers,  and  the  muscle  substance 
is  converted  into  granular  and  fatty  mater- 
ial. The  following  case  is  typical  enough  to 
be  differentiated  from  the  various  forms  of 


progressive    muscular    atrophy    as    one    of 
spinal  origin. 

History. — The  patient,  J.  M.,  forty-five 
years  of  age,  single,  porter  by  occupation, 
presented  himself  at  this  clinic  on  January 
3,  1920,  with  the  following  complaints: 
diminution  of  the  power  of  the  left  foot  and 
leg;  uncertain  step,  tripping  easily;  mild 
weakness  of  the  right  leg,  at  times  suggest- 
ing to  him  involvement  of  that  leg  also.  The 
onset  of  these  difficulties  dated  back  exactly 
two  years,  to  January,  1918,  and  they  grad- 
ually grew  upon  him.  His  first  recollection 
of  the  trouble  is  the  difficulty  he  had  in  go- 
ing up  a  step  ladder,  when  he  would  occa- 
sionally miss  a  step,  and  also  stumbling  in 
the  dark,  apparently  over  no  obstruction.  He 
believes  the  condition  has  been  gradually 
getting  worse.  At  present,  he  states,  his  left 
foot  drops  when  he  is  walking  and  he  can 
hardly  raise  it,  i.e.,  flex  it.  He  has  tried  to 
get  on  his  heels  at  times  and  finds  it  impos- 
sible to  do  so  with  his  left  foot.  He  has  no 
sphincter  complaints,  no  weaknesses  in  the 
upper  extremities,  and  does  not  complain 
about  the  rest  of  his  body.  He  returned  on 
January  31,  1920,  with  the  added  complaint 
that  since  the  last  examination  pain  had  de- 
veloped located  at  a  midpoint  in  the  lumbo- 
sacral spine,  radiating  down  the  external 
surface  of  the  thigh  on  the  right  side;  that 
now  the  right  leg  is  surely  also  involved, 
since  it  has  become  weaker,  with  (in  his  own 
words)  "its  motor  power  slowed  up."  He 
feels  now  that  he  hasn't  the  strength  in  his 
legs  that  he  should  have  for  his  age.  He  is 
sure  the  trouble  is  "creeping  on  him,"  mak- 
ing him  gradually  weaker.  He  is  accom- 
panied by  his  sister  because  he  is  continually 
afraid  of  falling.  When  this  occurs  he  must 
get  hold  of  something  to  get  up  because  he 
hasn't  sufficient  strength  in  his  legs  to  be 
helped  by  them  alone. 


38s 


386 


Progressive  Spinal  Muscular  Atrophy 


The  patient's  previous  history  discloses 
nothing  of  value  or  abnormal.  He  was  of 
normal  birth,  one  of  nine  children.  He  was 
breast  fed,  always  enjoyed  good  health,  and 
to  his  knowledge  acquired  his  teeth,  began  to 
sit  up,  walk  and  talk  at  the  usual  normal  pe- 
riod. He  recalls  no  diseases  of  childhood.  He 
began  school  at  six,  and  went  through  the 
grammar  school.  At  thirteen  he  contracted 
diphtheria,  which  ran  a  moderate  course 
with  no  complications  or  sequellae.  He  re- 
calls no  other  sickness  except  an  occasional 
cold.  He  never  sustained  any  severe  injuries, 
never  was  unconscious  and  never  suffered 
from  any  motor  or  sensor)^  disturbance. 

The  patient's  family  history  is  negative. 
There  were  no  miscarriages.  Three  sisters 
and  two  brotliers  are  living  and  well.  One 
brother  died  at  the  age  of  one  month  of  an 
unknown  cause;  another  at  fifteen  years  of 
typhoid;  a  third  at  twenty-five,  of  some  af- 
fection of  the  lungs,  its  nature  unknown  to 
the  patient.  His  mother  died  at  fifty-six 
years  of  age  from  an  accident,  his  father  at 
fort_v-five  from  congestion  of  the  lungs.  All 
relatives,  both  on  his  father's  and  mother's 
side  are  well,  none  to  his  knowledge  suffer- 
ing from  any  disease  of  a  similar  nature,  nor 
from  any  disease  of  a  nervous  or  mental 
character. 

The  patient  is  a  worried,  apprehensive, 
middle-aged  man,  with  deep  furrows  in  the 
forehead  and  deep  lines  on  the  face.  He  was 
always  a  hard  working  man,  began  in  life  as 
a  grocery  clerk,  and  spent  most  of  his  life  in 
the  steel  works,  where  he  is  at  present  em- 
ployed. His  work  was  first  that  of  an  errand 
boy ;  then  in  almost  every  capacity  for  short 
periods  of  time.  He  states  that  at  no  time 
was  he  in  contact  with  fumes  or  the  dust  of 
metals;  that  his  work  was  wrapping  brass 
and  iron  beds  in  paper,  or  loading  trucks ;  or 
when  acting  as  porter,  always  resorting  to 
wet  sweepings.  He  does  not  believe  that  his 
work  ever  subjected  him  to  noxious  gases, 
poisons  or  dusts.  He  is  careful  in  his  habits, 
is  clean  and  neat.  He  drinks  coffee,  but  mod- 
erately, is  a  total  abstainer  from  tobacco  and 
alcohol.  He  does  not  use  any  drugs  of  any 


description.  Sexually  he  has  been  continent 
for  the  past  ten  years  from  choice.  He 
denies  any  venereal  disease,  and  does  not  ad- 
mit the  existence  of  any  rash  over  his  body, 
sore  throat  for  a  long  time,  or  primary 
lesion.  He  sleeps  well,  has  a  good  appetite, 
is  regular  in  his  alimentary  and  urinary  hab- 
its; feels  strong  and  sturdy  except  for  his 
lower  extremities  and  the  nervousness  over 
his  condition,  which  lately  has  been  con- 
stantly on  his  mind.  He  weighs  163  lbs. 

Examination. — There  are  no  abnormal 
attitudes  or  defonnities  that  are  discernible. 
In  walking,  there  is  noticeable  the  character- 
istic steppage  gait  of  drop-foot.  The  gait  is 
furthermore  slowed  down  considerably, 
probably  because  of  his  subjective  fear  of 
walking.  On  his  toes,  his  position  is  poorly 
maintained  and  for  a  brief  time  only.  On  his 
heels,  he  is  unable  to  balance  himself  at  all. 
Running  is  precluded,  and  Fournier's  tests 
show  the  instability  of  the  patient.  The  asso- 
ciated movements  of  the  trunk,  arms  and 
head  are  normal. 

Co-ordination. — The  patient  is  right- 
handed.  He  performs  the  Romberg  test 
fairly  well.  Standing  on  his  right  foot  elicits 
a  fair  amount  of  balancing  ability.  On  the 
left  foot,  it  is  difficult  for  him  to  stand.  The 
finger-to-finger  test  is  normal,  as  likewise 
are  the  pointing  and  pass  pointing;  the 
finger-to-nose,  and  each  finger  to  thumb 
tests,  eyes  open  and  closed.  In  the  lower  ex- 
tremities, toe-to-object  and  heel-to-knee 
tests  were  both  normal.  No  adiadochokin- 
esis,  dysmetria,  nor  dyssynergia  were 
noticed. 

Nothing  abnormal  was  elicited  in  testing 
for  skilled  acts.  He  speaks  in  a  firm  clear 
voice,  conversation  is  intelligent  and  sequen- 
tial. His  handwriting  is  rapid  and  rather 
bold,  with  no  tremor  or  stops;  there  is  no 
dyspraxia. 

Of  the  abnormal  involuntary  movements 
noted  there  are  quite  a  variety.  There  is  a 
rapid  course  tremor  of  lips  and  fingers. 
There  are  very  marked  fine  fibrillations 
all     over     the     anterior     surface     of     the 
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entire  left  leg.  In  some  portions  of  the  left 
leg  there  are  fascicular  contractions.  At  the 
second  examinations  fibrillations  over  the 
right  leg  were  also  noticed.  The  upper  ex- 
tremities, the  anterior  chest,  and  the  back 
were  entirely  free  from  movement.  The 
tongue  showed  a  marked  tremor  on  the  right 
side. 

Reflexes. — The  jaw,  pectoral,  biceps,  tri- 
ceps, and  radial  were  each  evaluated  at  2. 
The  suprapatellar  at  first  examination,  ^ 
right,  14  left.  Patellar,  left  K.  "ght  Ya-  At 
second  examination,  one  month  later,  supra- 
patellars  and  patellars  on  both  sides  were 
barely  elicited  tho  slightly  stronger  on  the 
right.  The  Achilles  were  consistently  absent. 
The  periosteal  uncrossed,  i,  right  and  left. 
No  ankle  clonus  was  elicited.  The  superficial 
reflexes  were  evaluated  at  2  each — the  cre- 
masterics at  2-\-.  Plantar  flexion  was  nor- 
mal on  the  right  but  not  present  on  the  left. 
No  Babinski,  Chaddock,  Oppenheim,  Gor- 
dor  or  Schafer  reflexes  were  obtained. 

The  muscle  strength  test  disclosed  inter- 
esting variations,  ranging  from  values  4  to 
normal.  Rising  from  the  recumbent  position 
to  sitting  posture  was  well  performed,  to 
standing  more  clumsily.  Testing  the  dorsi, 
flexing  power  of  the  left  foot  determined  its 
value  at  4,  i.e.,  the  patient  was  just  able  to 
lift  and  sustain  the  foot  in  a  dorsi  flexed 
position.  The  head,  shoulders,  arms,  fore- 
arms, hands  and  fingers,  in  all  planes  and  at 
all  angles,  disclosed  no  loss  of  power.  The 
scapulae  in  the  shoulder  and  arm  movements 
were  normal.  The  trunk  was  perhaps 
slightly  diminished  in  strength.  The  thighs 
on  flexion,  extension,  abduction,  adduction, 
retation  inwards  and  rotation  outwards 
showed  a  strength  less  on  the  left  than  on 
the  right,  the  latter  likewise  perceptibly 
diminished.  The  left  leg  on  flexion  and 
extension  was  very  much  diminished  in 
strength,  perhaps  about  20  per  cent,  and  the 
right  less  than  that.  The  feet  on  plantar  flex- 
ion and  dorsal  flexion  showed  the  right  but 
slightly  involved,  the  left  markedly.  Abduc- 
tion and  adduction  was  a  little  better  per- 
formed than  the  above.  The  toes  on  flexion. 


extension,  abduction  and  adduction  on  the 
left  showed  practically  no  power,  and  on  the 
right  diminished  power.  There  seems,  then, 
to  have  been  a  marked  involvement  of  the 
peroneal  and  anterior  tibial  group  of 
muscles  involving  markedly  on  the  left,  par- 
tially on  the  right,  the  sartorius,  supplied  by 
the  crural  nerve,  and  the  adductor  muscles 
supplied  by  the  obturator  (L  2,  3,  4).  Flex- 
ion and  extension  test  of  the  thigh  disclosed 
the  affection  of  the  tensor  fasciae  femoris 
and  the  gluteus  maximus  supplied  by  the 
gluteus  superior  (L  4,  5,  Si)  and  inferior 
(L  5,  Si,  2)  respectively.  Also  the  Ischiadic 
nerve  (L  5,  Si,  2,  3)  supplying  the  obtura- 
tor internus,  the  gemelli,  and  the  quadratus 
femoris  which  perform  the  external  rota- 
tion ;  also  the  biceps  femoris,  the  semi-tendi- 
nosis  and  the  semi-membranosis  which 
perform  flexion  of  the  leg.  Of  the  muscles 
supplied  by  the  peroneal,  as  shown  by 
inability  to  extend  the  toes,  there  were 
involved  the  tibialis  antious,  which  performs 
dorsal  flexion  and  supination  of  the  foot, 
and  the  extensors  of  the  toes,  also  the 
peroneal  muscles  which  perform  dorsal  flex- 
ion and  pronation  of  the  foot.  The  nervous 
tibialis  likewise  must  have  been  involved, 
as  shown  by  the  inability  to  plantar-flex  the 
foot,  involving  the  nerve  supply  to  the 
gastrocnemious,  soleus,  tibialis  posticum  and 
the  flexors  of  the  toes.  The  atrophy  was  not 
very  marked.  On  mensuration  the  left  thigh 
was  17%  inches,  the  right  18%;  the  left 
calf  I4>4.  the  right  calf  14  ^.  The  consis- 
tency of  the  muscles  was  soft  in  most  parts 
of  the  lower  extremities.  There  was  lack  of 
tone  on  the  left,  slightly  diminished  on  the 
right.  The  fibrillary  twitchings  were  more 
noticable  on  the  left  than  on  the  right. 
Eliciting  the  knee  jerks  started  up  more 
than  the  usual  movement  of  the  muscle 
fibers,  tending  to  show  marked  mechanical 
irritability. 

The  electrical  reaction  showed  sluggish 
faradic,  normal  galvaine,  response  on  the 
right  foot  and  leg  faradio  gone  and  galvania 
diminished  on  the  left.  The  sum  total  of  the 
electrical  changes  in  the  lower  extremities 
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showed  a  reaction  of  degeneration  on  the 
left  and  a  partial  R  De  on  the  right.  There 
were  no  abnormal  involuntary  movements. 

General  Sensory. — Sensory  examina- 
tion tested  over  both  upper  and  lower 
extremities  showed  acuity,  localization  and 
discrimination  normal  and  equal  on  both 
sides.  There  was  noticed  nothing  abnormal 
in  testing  sensibility  to  pain,  both  superficial 
and  deep.  Cold  and  warm  temperature  tests 
disclosed  no  abnormalities.  Vibratory,  pres- 
sure, muscle,  tendon  sense,  stereognosis,  and 
barognosis  were  normal. 

Cranial  Nerves. — The  olfactory  nerve 
was  found  normal.  There  was  nothing 
abnormal  noticed  in  the  examination  of  the 
nose.  The  vision,  tested  by  the  eye  depart- 
ment, was  slightly  diminished  right  and  left. 
The  fundi  were  negative.  Visual  fields 
roughly  tested,  were  normal. 

The  pupils  were  3.5  mm.  in  size,  were 
equal,  circular,  and  centrally  placed.  They 
reacted  to  light  and  convergence  normally. 
There  was  no  Argyll — Robertson  pupil,  no 
hippus,  no  strabismus,  and  no  diplopia  or 
other  deviations  from  normal  noticed.  The 
movements  of  the  eye  were  normal.  No 
nystagmus  was  noted.  The  palpebral  fissures 
were  normal  in  size  and  equal.  No  ptosis, 
von  Graefe,  Kocher,  Stellwag  or  Horner 
signs  were  present.  The  acoustic  nerve  and 
ear  were  found  normal.  The  fifth  nerve  was 
found  normal  with  the  corneal  reflexes  pres- 
ent on  both  sides.  The  mouth  showed  no 
malformations  of  the  arch.  Only  seven 
upper  and  seven  lower  teeth  remained. 
These  were  cavitated  and  decayed.  The 
gums  showed  marked  pj^orrhea  and  the 
trauma  of  recent  extractions.  Taste  was 
normal.  The  movements  of  the  upper  and 
lower  facial  muscles  were  normal.  Nothing 
abnormal  was  noticed  in  the  vasomotor  or 
secretory  status.  The  glosso-pharyngeus  and 
vagus  nerves  were  normal.  The  position  of 
the  uvula  was  normal.  The  pharyngeal  or 
palatal  reflexes  and  voice  were  nonnal. 
Swallowing  and  respiratory  movements 
were  normally  performed.  The  eleventh 
nerve  was  intact.  The  position  of  the  tongue 


when  protruded  was  normal  as  was  likewise 
its  length  and  shape.  There  were  marked 
fibrillations  more  particularly  on  the  right 
side  of  the  tongue.  Its  movements  were  nor- 
mal in  all  directions.  Articulation  was  nor- 
mal. Nothing  abnormal  was  noticed  in  the 
trophic  state  of  the  tongue. 

Mental  Status. — The  patient  was  of 
fair  intelligence,  attentive,  possessed  of  good 
memory  and  was  emotionally  stable.  He  suf- 
fered from  no  compulsions,  had  no  hallu- 
cinations or  delusions. 

Systemic. — The  integument,  hair  and 
nails  were  normal.  There  were  no  pigmenta- 
tions or  other  surface  pecularities.  The  left  g 
foot  was  somewhat  colder  than  the  right. 
There  were  no  secretory  or  vasomotor 
disturbances  except  cyanosis  of  the  left  foot 
as  compared  to  the  right.  There  was  no 
dermographia  or  Sargent's  line.  The  patient 
possessed  no  abnormal  palpable  glands.  His 
heart  rate  was  72  per  minute  and  was  of 
good  character;  no  murmurs  were  heard. 
His  blood  pressure  was  rather  low,  no  over 
60.  The  respiratory,  gastrointestinal  and 
genito-urinary  tracts  seemed  to  be  negative. 
The  urine  report  showed  a  clear,  acid,  amber 
colored  urine.  The  specific  gravity  was  1020. 
No  albumin,  sugar,  indican  or  bile  pigments 
were  present.  On  microscopic  examination 
only  a  few  urates  and  occasional  leucocytes 
were  found.  The  Wassermann  report  on  the 
blood  is  negative. 

DISCUSSION 

The  case  presents  a  few  points  of  unusual 
interest.  The  usual  peroneal  type  of  tooth 
generally  occurs  late  in  childhood,  while  in 
this  case  we  have  the  onset  late  in  life.  No 
etiologic  factor  is  here  ascertainable.  No  his- 
tory of  any  toxemic  or  noxious  product,  of 
trauma  or  exposure  to  severe  chills  can  be 
obtained,  nor  has  it  been  possible  to  estab- 
lish any  hereditary  factor.  Whether  the  case 
can  be  differentiated  from  chronic  anterior 
poliomyelitis  is  left  open  for  discussion.  The 
history  of  paralysis  of  the  peroneal  group  of 
the  left  foot  two  years  ago,  insidious  in  its 
onset,    followed    b}'^    atrophy    of    the    calf 
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muscle  and  subesequent  involvement  of  the 
right  foot,  the  reaction  of  degeneration  com- 
plete on  the  left  and  partial  on  the  right,  the 
atony,  the  vasomotor  symptoms  of  cyanosis, 
coldness  and  lowered  blood  pressure,  the 
absence  of  reflexes  or  any  abnormal  invol- 
untary associated  movements,  the  fibrillary 
twitchings,  and  the  absence  of  the  Babinski, 
and  doro-pedal  reflex,  point  to  the  involve- 
ment of  the  anterior  horn  cells.  The  differ- 
entiation of  the  case  from  progressive  mus- 
cular dystrophy  lies,  among  other  points,  in 
the  preference  the  latter  has  for  the  proxi- 
mal muscles  and  those  of  the  trunk,  in  its 
hereditarv  or  familial  nature,  its  occurrence 


in  youth,  etc.  It  is  distinguished  from  mul- 
tiple neuritis  by  the  absence  of  sensory 
symptoms  of  ataxia,  of  the  history  of 
known  noxae  or  the  psychio  disturbances 
characteristic  of  that  disease;  from  gliosis, 
syringomyelia  and  occupational  atrophy  by 
the  absence  of  sensory  and  sensory  diasocia- 
tive  symptoms.  It  is  differentiated  from 
amyotrophic  lateral  sclerosis  by  the  absence 
of  the  Babinski  phenomena;  by  the  absence 
of  tendon  reflexes,  and  by  the  lack  of 
spasticity.  The  above  findings  and  the  course 
of  the  disease  suggest  the  diagnosis  of  a 
spinal  form  of  progressive  muscular  atrophy 
of  the  peroneal  type. 
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ACUTE  INFECTIOUS  MYOCLONUS  MULTIPLEX  AND 
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Consulting  Neurologist  to  the  New  York  Hospital  and  the  Neurological  Institute. 
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Preliminary  Report 

The  acute  infections  often  show  a  ten- 
dency to  become  localized  in  this  or  that  por- 
tion of  the  nervous  system,  the  explanation 
for  which  is  far  from  satisfactory  in  the 
present  state  of  our  knowledge.  For  ex- 
ample, in  acute  poliomyelitis,  or  as  it  is  now 
commonly  known,  the  Heine-Medin's  dis- 
ease, we  recognize  a  number  of  clinical 
types  which  are  dependent  upon  the  seat  of 
localization  of  the  toxins,  or  other  infective 
agent  in  the  tissues.  There  is  a  cerebral, 
spinal,  pontine,  bulbar,  cerebellar,  neuritic 
and  meningeal  form  of  this  disease,  the 
same  infective  agent  producing  very  differ- 
ent types  of  clinical  reaction.  Certain  forms, 
more  especially  the  spinal,  are  not  uncom- 
mon as  sporadic  manifestation,  while  in 
epidemics  all  types  are  frequently  encoun- 
tered. It  would,  therefore,  appear  as  if  cer- 
tain strains  of  the  same  organism  may  have 
special  elective  affinities  for  certain  tissues 
of  the  nervous  system,  and  that  in  this  way 
there  are  produced  the  special  clinical  types 
of  reaction  which  have  been  referred  to. 
Other  factors  of  a  theoretical  nature  may 
also  be  considered,  as,  for  example,  the  ex- 
haustion or  biological  inferiority  of  certain 
neural  systems  which  render  them  more  sus- 
ceptible to  the  deleterious  influences  of  toxic 
products.  Be  this  as  it  may,  the  clinical  reac- 
tions to  infection  often  follow  certain  defin- 


ite types,  which  it  is  important  to  recognize, 
from  the  standpoint  both  of  diagnosis  and 
of  localization. 

As  Acute  Infectious  Myoclonus  Multiplex 
and  Epidemic  Myoclonus  Multiplex,  I  would 
direct  attention  to  one  of  these  special  forms 
of  localization  in  an  acute  infection  of  the 
nervous  system.  This  form  is  characterized 
by  lancinating  pains,  muscular  contractions 
and  twitchings,  and  a  delirium  of  toxic 
origin  .  This  group  of  symptoms,  in  my  ex- 
perience, constitutes  a  well  defined  clinical 
type  of  neural  infection,  quite  different  in 
certain  essentials  from  those  previously  rec- 
ognized, and  may  be  encountered  both  in 
sporadic  and  epidemic  form. 

SYMPTOMATOLOGY 

The  onset  of  the  disease  is  acute,  and  is 
characterized  by  sharp  shooting  pains  in  the 
trunk  and  extremities,  at  first  local  but  rap- 
idly becoming  generalized.  They  may  reach 
an  extreme  degree  of  intensity  and  become 
truly  agonizing.  As  a  rule  the  pains  continue 
with  diminishing  severity  over  a  period  of 
one  or  two  weeks,  but  rarely  may  persist 
with  considerable  intensity  for  three  or  even 
four  weeks.  Spinal  pains  are  also  sometimes 
present,  but  are  not  nearly  so  intense  as  in 
the  more  peripheral  areas.  The  pains  are 
soon  followed  by  the  characteristic  muscle 
jerks,    waves    and    twitchings    (myoclonus 
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multiplex,  myokymia,  and  fibrillan*  contrac- 
tions). The  contractions  follow  in  the  wake 
of  the  pain  and  make  their  appearance  first 
in  those  parts  where  the  pains  were  first 
manifested.  In  some  cases  an  inter\'al  of  a 
week  may  elapse  before  the  appearance  of 
the  myoclonus  and  myokymia.  The  muscu- 
lar twitchings  are  bilateral,  multiple,  and 
may  be  generalized.  A  tendency  to  locali- 
zation in  certain  regions  of  the  body  may 
also  occur,  and  more  especially  in  the  trunk 
and  the  abdominal  musculature.  The  con- 
tractions are  quick  and  of  short  duration, 
involving  individual  muscles  or  portions  of 
muscles,  but  not  synergic  groups,  so  that  the 
resulting  locomotor  effect  is  comparatively 
slight.  When  severe,  slight  movements  of 
the  toes,  fingers,  and  extremities  may  occur, 
but  never  to  the  same  degree  as  in  chorea  or 
cortical  myoclonia.  The  muscles  of  the  lower 
extremities  and  trunk  are  particularly  sus- 
ceptible, and  especially  the  abdominal 
musculature  and  the  posterior  muscle 
groups.  The  myoclonus  and  myokymia  may 
disappear  after  two  or  three  weeks,  but  in 
one  case  of  the  sporadic  type,  the  muscular 
twitchings  continued  for  several  weeks.  In 
fat  subjects  the  muscle  undulation  and 
twitching  may  be  readily  palpated  when 
otherwise  somewhat  concealed  by  a  thick 
layer  of  adipose  tissue.  In  one  of  my  cases, 
an  extremely  obese  woman,  with  marked 
delirium,  which  terminated  fatally,  the  pres- 
ence of  slight  muscle  waves  and  twitchings 
could  be  felt  in  the  abdominal  walls  and  calf 
muscles  which  were  not  visible  beneath  the 
heavy  panniculus  adiposis.  In  some  cases  the 
facial  muscles  are  slightly  involved  as  well 
as  the  muscles  of  the  tongue,  and  the  articu- 
lation under  these  circumstances  may  show 
slight  involvement.  This  could  not  be  digni- 
fied by  the  term  dysarthria,  but  nevertheless 
there  is  produced  a  slight  inconstant  disturb- 
ance of  the  nicety  of  articulation,  due  to  the 
sHght  wave-like  undulations  in  the  facial 
and  hypoglossal  musculature. 

The  above  symptoms  are  accompanied  by 
moderate  fever,  which  varies  from  ioo°  to 
101  °F.  In  severe  and  fatal  cases  the  temper- 
ature may   rise   in  the  later  stage   of  the 


disease.  There  is  also  a  distinct  acceleration 
of  the  pulse  rate,  and  a  pulse  rate  of  lOO  to 
1 20  may  accompany  a  moderate  elevation  of 
temperature. 

In  all  of  the  cases  there  is  a  delirium 
which  varies  in  duration  and  intensity  with 
the  activity  of  the  infection  (myoclonus- 
delirium).  During  the  more  active  period  of 
the  disease  there  is  often  marked  hyperhi- 
drosis,  and  the  degree  of  sweating  seems  to 
bear  some  relation  to  the  activity  of  the 
myoclonic  phenomena.  There  is  no  tender- 
ness of  the  ner\-e  trunks,  but  during  the 
painful  period  there  is  general  sensitiveness 
to  movement  and  surface  impressions.  The 
myotatic  irritability  of  the  affected  muscles 
is  increased  and  there  is  also  a  quite  definite 
exaggeration  of  the  normal  myoidema 
(idio-muscular  response).  There  is  no  par- 
alysis or  paresis  of  any  muscle,  or  group  of 
muscles,  and  no  anesthesia.  There  is  no 
ataxia  and  no  loss  of  the  deep  sensibility.  In 
two  cases  during  the  first  few  days  of  in- 
tense pain  transient  paresthesias  were  felt  in 
the  feet  and  legs.  These,  however,  were  of 
short  duration  and  disappeared  with  the 
pain.  The  tendon  reflexes  are  present  and 
active.  In  only  one  case,  late  in  the  disease, 
the  Achilles  jerks  were  not  elicited,  and  the 
knee  jerks  were  somewhat  diminished.  The 
cranial  nerves  show  no  evidence  of  involve- 
ment, other  than  the  myokymic  twitchings 
noted  above.  The  optic  nerves  are  normal. 
The  skin  reflexes  are  present  and  equal  (no 
Babinski).  When  abdominal  myokymia  is 
present,  the  abdominal  reflexes  are  exagger- 
ated. No  sphincter  disturbances  were  noted, 
and  no  herpes  zoster.  The  spinal  column  is 
not  tender  on  percussion.  There  is  no 
rigidit>'  of  the  neck,  and  Kernig's  symptom 
is  absent. 

In  brief,  the  clinical  picture  consists  of 
lancinating  pains,  myoclonus  and  myokymia 
multiplex  with  delirium,  the  whole  course  of 
the  disease  suggesting  an  acute  infectious 
process  with  a  special  involvement  of  the 
central  nerv^ous  system.  The  duration  of  the 
disease  varies  from  six  weeks  to  two 
months.  Convalescence  may,  however,  be 
prolonged,  and  in  one  patient  the  delirium 
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with  myoclonus  continued  for  three  months. 

Eight  cases  of  this  unusual  affection  have 
come  under  my  observation  during  the  past 
sixteen  years,  the  first  in  1904,  and  another 
ten  years  later,  in  1914.  During  the  past 
three  months  I  have  seen  six  cases  of  this 
curious  form  of  infection.  The  two  early 
cases  are  of  the  sporadic  type ;  the  later  cases 
belong  to  the  epidemic  form.  The  character- 
istic muscular  twitchings  appeared,  in  all  of 
these  cases,  a  few  days  to  a  week  after  the 
onset  of  the  disease,  and  were  of  the  same 
character  in  both  the  sporadic  and  epidemic 
forms.  They  consisted  of  partial  and  total 
contractions  of  individual  muscles  with  but 
little  locomotor  effect.  The  contractions  are 
involuntary  and  involve  individual  muscles 
which  as  such  are  not  under  the  control  of 
the  will.  All  degrees  of  contractions  were 
noted,  the  whole  muscle,  portions  of  muscle, 
and  the  individual  fasciculi  (myoclonus  mul- 
tiplex, myokymia  multiplex,  and  myoclonus 
fibrillaris  multiplex).  Synergic  groups  of 
muscles  were  never  affected,  as  in  convulsive 
seizures  of  cortical  origin.  Spinal  puncture 
was  performed  in  four  of  the  cases,  in  three 
the  results  were  negative,  in  one  there  was  a 
moderate  pleocytosis.  Blood  culture  was 
taken  in  one  case,  and  was  found  negative. 
The  urine  showed  traces  of  albumen  and 
hyalin  casts  during  the  acute  stage  of  the 
disease  in  four  of  the  cases. 

There  were  no  general  or  focal  cerebral 
symptoms  save  the  delirium  which  was 
present  to  some  degree  in  all  of  the  cases. 
Headache,  vertigo,  and  convulsive  seizures 
were  absent. 

The  myoclonus  delirium  presents  the  char- 
acteristics of  a  toxic  delirium  with  fleeting 
hallucinations,  illusions,  and  transitory  de- 
lusions. There  is  restlessness,  insomnia,  fear 
and  apprehension,  disconnected  thought 
and  mental  confusion.  In  the  severe  type  in 
the  later  stage,  there  may  be  apathy  and  a 
tendency  to  stupor.  The  mental  symptoms 
are  all  more  conspicuous  at  night,  and  the 
delirium  content  frequently  takes  on  an  oc- 
cupation form.  In  the  graver  cases  there  was 
a  distinct  attention  disorder  with  symptoms 
of    Korsakow's   syndrome.    This   was   dis- 


tinctly present  in  two.  Of  the  five  cases 
which  survived,  three  made  complete  recov- 
eries and  two  are  convalescing.  Conval- 
escence was  quite  prolonged  in  one  instance. 


The  peculiar  nature  of  the  motor  disorder 
which  these  cases  present  is  well  recognized 
in  neurological  literature,  and  is  described 
under  a  variety  of  headings.  There  are,  for 
example,  the  paramyoclonus  multiplex  of 
Friedreich,  the  myokymia  of  Schultze,  the 
myoclonus  fibrillaris  multiplex  of  Kny,  and 
the  so-called  fibrillary  chorea  of  Morvan. 
These  are  generally  regarded  as  representing 
only  different  degrees  of  involvement,  all 
corresponding  to  a  fundamental  type,  and 
referable  to  the  lower  motor  neurones.  They 
may  be  produced  by  a  variety  of  causes, 
among  which  may  be  mentioned  mental  and 
physical  shock,  exhaustion,  exposure  to  cold, 
diabetes,  lead  poisoning,  trauma,  alcoholism, 
and  they  may  follow  sciatica  and  poliomye- 
litis. Similar  muscular  phenomena  have  also 
been  observed  after  certain  infectious  dis- 
eases, e.g.,  diphtheria,  malaria,  and  acute 
articular  rhetunatism. 

In  the  cases  which  are  here  described  the 
mode  of  onset,  the  course  of  the  disease  with 
fever,  accelerated  pulse  and  delirium,  are 
indicative  of  an  infectious  disease.  It  must 
therefore  be  regarded  as  an  obscure  type  of 
neural  infection  which  is  expressing  itself 
by  a  peculiar  and  characteristic  train  of 
symptoms.  I  would  also  emphasize  the  fact 
that  there  was  no  essential  difference  in  the 
cases  which  were  of  sporadic  and  those  of 
epidemic  origin. 

Multiple  neuritis  may  be  excluded  by  the 
absence  of  weakness  or  paralysis  in  any 
group  of  muscles,  the  absence  of  objective 
sensory  disturbances  or  loss  of  reflexes,  and 
especially  the  freedom  from  tenderness 
along  the  nerve  trunks.  Acute  poliomyelitis 
may  also  be  excluded  by  the  absence  of  par- 
alyses and  consecutive  muscular  atrophy. 
Duhini's  Disease,  an  obscure  affection  of  the 
nervous  system,  which  is  endemic  in  certain 
parts  of  Italy,   notably  Lombardy  may,  I 
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believe,  also  be  excluded.  This  affection  in 
its  more  acute  form  is  characterized  by 
headache  and  backache,  and  is  followed  by 
myoclonic  contractions  of  the  cerebral  type 
(whence  the  term  "chorea  electrica"),  also 
by  convulsive  attacks  resembling  Jacksonian 
epilepsy.  Later  there  is  paralysis  of  certain 
muscle  groups  which  had  been  the  seat  of 
myoclonus,  in  some  cases  with  wasting  and 
changes  in  the  electrical  reactions.  It  is  an 
obscure  form  of  neural  infection  which  may 
occur  both  in  acute  and  chronic  forms.  The 
sensorium  is,  as  a  rule,  free.  So  far  as  I 
know  the  disease  has  not  been  observed  in 
this  country,  and  yet  a  possible  relationship 
to  the  epidemic  forms  of  encephalo-myelitis 
should  receive  serious  consideration. 

The  Epidemic  Encephalitis  or  Lethargic 
Encephalitis  should  be  especially  considered 
in  this  relation,  as  it  has  reached  epidemic 
proportions  at  this  time  and  may  present 
itself  in  a  variety  of  forms,  cerebral,  spinal 
and  neural.  What  I  have  described  as  epi- 
demic myoclonus  multiplex  probably  belongs 
to  this  group,  and  represents  a  special  "myo- 
clonus type"  of  this  affection.  This  cannot 
be  determined  at  the  present  time  with  cer- 
tainty, as  we  do  not  know  the  infectious 
agent  of  either  disease.  It  is  probable,  how- 
ever, that  the  infectious  agent  of  epidemic 
encephalitis  and  epidemic  myoclonus  multi- 
plex are  one  and  the  same.  Additional 
weight  is  given  to  this  theory  by  the  coexis- 
tence of  cranial  nerve  palsies  and  myoclonus 
in  undoubted  cases  of  epidemic  encephalitis. 


The  lancinating  pains,  the  myoclonus  and 
myokymia  in  this  group  of  cases  are  unques- 
tionably referable  to  the  lower  motor  and 
sensory  neurones.  In  a  general  way  the 
localization  may  be  said  to  be  in  the  spinal 
cord  or  somewhere  in  the  course  of  the 
peripheral  nerves. 

The  nature  of  the  lesion  and  its  more 
exact  localization  are  as  yet  purely  specula- 
tive. It  is  clear  that  the  toxin  has  a  selective 
irritative  action  upon  both  the  peripheral 
motor  and  sensory  neurones,  with  a  result- 
ing functional  disturbance,  but  without 
evidences  of  distinctive  or  degenerative 
effects  upon  the  neurones. 

The  interesting  and  unusual  feature  of 
this  group  of  cases  is  that  in  spite  of  a  severe 
and  sometimes  lethal  infection  of  the  nerv- 
ous system,  the  motor  and  sensory  symptoms 
are  irritative  in  character  without  evidences 
of  paralysis  or  anaesthesia. 

This,  so  far  as  my  experience  goes,  is  a 
unique  manifestation  and  is  not  encountered 
in  other  forms  of  myelogenous  and  neuro- 
genous infections.  The  occurrence  of  the 
myoclonus  symptom-complex  in  sporadic 
form  would  also  show  that  we  are  dealing 
with  a  definite  "clinical  type"  reaction, 
which  in  the  uncertain  state  of  our  knowl- 
edge concerning  the  cause  and  localization 
of  myoclonus  multiplex  may  best  be  desig- 
nated as  acute  infectious  myoclonus  multi- 
plex (epidemic  myoclonus  multiplex).  The 
delirious  form  may  be  characterized  as 
myoclonus-delirium. 
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Our  present  notions  of  the  chemical  con- 
stitution of  nervous  tissue  as  a  whole,  and 
of  its  single  morphologic  elements,  are  not 
very  far-reaching ;  the  knowledge  of  its  con- 
stitution in  pathological  states  is  barely  out- 
lined. This  is  also  true  of  the  chemical  modi- 
fications occurring  in  nerve  cells  and  fibers 
when  they  are  the  site  of  disease  processes. 
We  know  still  less  about  the  chemical  and 
physicochemical  changes  which  take  place  in 
the  various  functional  states  of  these  ele- 
ments, and  little  about  the  way  a  stimulus  is 
transmitted  through  them  and  into  what 
form  of  energy  it  transforms  itself  in  order 
to  be  transformed  into  consciousness  as  a 
sensation,  or  in  generating  a  glandular  or 
muscular  reaction. 

Nevertheless,  our  researches  in  this  field 
have  already  contributed  considerably  to  the 
progress  of  our  science,  and  they  present 
themselves  to  our  younger  experimenters  as 
the  most  promising  of  all  methods  of  arriv- 
ing at  the  solution  of  so  many  questions  that 
occupy  the  biologist  in  general,  and  the  neu- 
rologist in  particular. 

The  major  value  of  these  researches,  how- 
ever, is  in  having  extended  to  those  special 
tissues  and  those  biological  phenomena  the 
elaborate  methods  and  the  physicochemical 
laws  which  are  the  basis  of  general  science, 
thereby  giving  a  new  and  promising  direc- 
tion to  a  branch  of  morphology  and  physio- 
pathology  which  hitherto  has  found  so  little 
nutrition  along  the  hackneyed  routes  of 
anatomy,  pathological  anatomy,  experimen- 
tal and  clinical  physiology. 

The  latter  sciences  by  means  of  the  inten- 
sive inquiries  and  brilliant  discoveries  of 
the  latter  decades  have  built  a  solid  basis 
for  a  theory  of  the  nervous  system,  both 
as  to  its  minute  structure  and  also  as  to  its 


functional  differentiations  and  histological 
alterations  in  the  various  nervous  and  men- 
tal diseases.  But  that  substantial  analytical 
work  has  exploited  to-day  its  field  of  study 
to  such  an  extent  that  it  can  add  very  little 
else  by  adhering  to  the  same  methods  of  re- 
search. It  is  indeed  a  fact  that  every  branch 
of  study  has  a  limit  of  perfection  in  its 
technical  means  of  investigation  and  in  their 
evaluation  and  interpretation ;  beyond  which 
it  cannot  proceed  to  new  conquests  without 
equipping  itself  with  new  means  furnished 
by  other  branches. 

Let  us  briefly  consider  the  various  sciences 
which  interest  and  concern  our  special  field 
of  study.  The  macroscopic  anatomy  of  the 
nervous  system,  both  descriptive  and  histo- 
logic, has  now  reached  such  a  stage  of 
progress  in  the  vertebrates  and  in  man  that 
very  few  of  its  last  secrets  are  still  unveiled. 
Histology  has  become  an  ever  keener  inves- 
tigator, and  has  already  squeezed  out  from 
the  thousand  and  one  methods  it  uses  in  its 
researches  all  that  they  could  possibly  yield. 
It  has  been  a  most  valuable  help  to  physiol- 
ogy and  pathology ;  but  it  is  quite  safe  to  say 
that  histology  also  has  reached  the  limits  of 
its  potentiality,  for  up  to  now  it  has  had  to 
avail  itself  largely  of  technical  artifices 
which  alter  the  tissues  and  bring  into  relief 
structural  images  which  we  have  every 
reason  to  believe  are  in  most  cases  very  far 
from  the  real  morphology  of  the  living  cell. 
Hence  that  feeling  of  uncertainty  and  per- 
plexity which  seizes  the  student  when  he 
considers  the  entity,  or  lack  of  it,  of  certain 
structures  described  in  the  nerve  cells  and 
neuroglia  fibers  and  cells,  as  well  as  the 
physiological  deductions  which  have  been 
drawn  as  to  the  function  of  such  structures. 
At  any  rate  it  is  to  this  science,  as  well  as 
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to  macroscopic  pathological  anatomy,  that 
the  most  solid  foundations  of  our  knowledge 
of  clinical  neuropathology  are  due;  and  a 
great  deal  is  also  owed  to  it  by  pyschiatry, 
which  is  toilsomely  constructing  its  field  and 
seeking  a  framework  of  material  facts  for 
its  precious  array  of  clinical  observations. 
But  histology  itself  must  have  new  means 
at  its  disposal  to  bore  deeper  into  the  mys- 
tery of  intimate  cellular  constitution.  Hav- 
ing so  far  rested  upon  images  artificially 
produced  by  means  of  laborious  attempts,  it 
must  needs  become  more  rigorously  scien- 
tific, in  the  sense  of  knowing  the  material 
upon  which  it  operates,  evaluating  the  pro- 
cesses of  extraction,  precipitation,  and  elec- 
tive coloration  which  it  employs  in  its  tech- 
nical proceedings;  of  ascertaining,  in  fine, 
upon  what  substances,  or  group  of  sub- 
stances, it  works  while  speculating  upon  the 
structure  and  form  of  those  substances. 
Hence  the  necessity  of  suspending  for  a 
while  these  efforts  which  are  so  tiring,  for 
they  have  never  up  to  yesterday  seemed  to 
reach  the  goal.  The  necessity  is  felt  by  many 
neurologists,  psychiatrists,  physiologists  and 
biologists,  of  seeking  new  resources  by 
analytical  means  and  informative  concepts 
of  the  general  sciences  which  deal  with  the 
phenomena  of  matter  and  energy  under 
whatever  forms  they  appear. 

The  advances  made  by  general  chemistry 
during  the  last  few  years,  and  especially  in 
the  field  of  colloidal  substances;  the  discov- 
eries of  physical  chemistry  which  have  had 
so  many  applications  in  biology  and  en- 
lighten at  present  all  modern  physiology, 
were  naturally  destined  to  find  a  field  for 
appHcation  even  in  the  studies  of  the  consti- 
tution, composition,  structure,  functions  and 
energy  exchanges  of  the  nervous  system. 
And  indeed  during  later  years  there  has  been 
no  lack  of  pioneers  in  this  new  field  of  labor, 
nor  is  there  a  dearth  of  their  persevering 
successors.  Let  us  then  see  briefly  whether 
these  attempts  were  justified,  and  whether 
these  broader  horizons  of  an  otherwise  rig- 
idly experimental  science  justify  the  aspira- 
tions of  these  pathfinders. 

The  biochemistry  of  the  nervous  system 


encompasses  the  study  of  the  chemical  com- 
position of  nervous  tissue,  and  the  physico- 
chemical  phenomena  which  it  develops. 
In  so  far  as  the  nervous  system  is  a  sub- 
stance to  be  analyzed,  it  interests  the  chemist 
as  much  as  the  biologist,  while  in  the  domain 
of  energetic  phenomena  it  interests  the 
physicist,  the  physiologist  and  the  patholo- 
gist. We  notice,  in  fact,  that  chemists  like 
Thudichum,  physiological  chemists  such  as 
Ostwald,  and  physicists  Hke  Nernst,  each 
deal  with  the  subject  with  objectives  purely 
chemical,  physicochemical  and  physical; 
while  for  the  biologists  the  ultimate  objec- 
tive is  by  this  means  of  research  to  clarify 
the  problem  of  form  and  function  of  the  ele- 
ments of  the  nervous  system,  in  its  normal 
and  pathological  aspects. 

This  distinction  between  the  two  objec- 
tives responds  to  the  different  mentality,  or 
rather  mental  preparation,  of  the  present 
students  of  experimental  science,  inasmuch 
as  biology  has  not  yet  reached  that  degree  of 
exactness  that  will  gain  it  admittance  among 
the  physico-mathematical  sciences.  But  prog- 
ress towards  this  event  is  steadfast  and 
continuous.  It  is  barely  a  century  since 
Lavoisier  and  Laplace,  by  announcing  that 
heat  which  animates  the  living  organism 
results  from  a  combustion  similar  to  that  of 
our  hearths,  laid  the  basis  for  a  fundamental 
truth  ever  more  triumphant  since  then  in 
the  succeeding  advance  of  experimental 
sciences:  i.e.,  that  the  physicochemical  proc- 
esses which  rule  living  beings  come  within 
the  ordinary  laws  of  physics  and  chemistry. 
It  is  therefore  to  be  expected  that  within  a 
few  decades  biologist,  physicist  and  chemist 
will  combine  as  one  in  the  study  of  the  body. 
For  the  time  being,  let  us  take  notice  of  this 
happy  collaboration  among  students,  which 
will  ultimately  lead  to  their  unification,  and 
see  what  fruitful  labors  they  prepare  for  the 
branch  which  is  now  our  main  interest. 

The  chemistry  of  the  nervous  substance 
has  put  in  evidence  a  quantity  of  compounds 
which  in  part  are  common  to  other  animal 
and  vegetable  tissues  and  in  part  are  peculiar 
to  the  nervous  tissue  proper.  The  first  diffi- 
culty that  presented  itself  in  this  sort  of 
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research  was  that  of  differentiating  the 
chemical  products  really  existing  as  such  in 
the  complex  admixture  of  organic  and  inor- 
ganic substances  that  make  up  the  tissue; 
a  difficulty,  this,  which  is  common  to  all 
similar  researches  conducted  upon  other 
tissues,  animal  and  vegetable.  Here  also  it 
was  necessary  to  proceed  by  steps,  that  is,  by 
separating  the  groups  of  substances  from 
which,  through  selective  processes,  it  was 
expected  to  obtain  the  single  pure  products. 
Since  the  very  first  researches,  which  hark 
back  to  a  century  ago  (Vauquelin  and 
Couerbe)  the  high  percentage  of  fatty  sub- 
stances existing  in  the  brain  was  recog- 
nized, and  it  was  attempted  to  extract  them 
fractionally  by  aid  of  the  usual  solvents  of 
fats.  But  it  had  to  be  admitted  later  that 
some  of  these  solvents — as  for  instance 
ether — can  alter  the  substance  they  dissolve 
by  oxidizing  it;  while  others,  like  alcohol, 
dissolve  too  many  in  the  solution,  making  it 
difficult  to  separate  without  altering  them. 
Other  means,  as  certain  salts  greedy  for 
the  water  of  crystallization — can  easily 
dehydrate  the  lypoideo-proteic  mass,  but  will 
make  it  quite  difficult  to  obtain  from  such  a 
dry  mass  the  pure  extracts  of  those  salts. 
As  we  weigh  the  merits  and  demerits  of 
so  many  means  of  fractional  extraction 
recommended  as  a  satisfactory  aid  to  the 
analysis  of  the  nervous  substance,  we  find 
that  to-day  the  method  most  preferred  is  the 
one  advanced  by  Sigmund  Frankel.  This 
is  primarily  designed  to  find  a  process  of 
fractional  extraction  which  will  make  it  pos- 
sible to  separate  the  various  lipoid  products 
of  the  brain  without  a  modification  of  that 
composition  which  they  presumably  exercise 
upon  the  living  tissue.  In  our  laboratories, 
where  for  several  years  we  have  been  experi- 
menting with  several  of  these  modern 
analytical  processes,  we  have  repeatedly 
found  the  Frankel  method  more  practical 
than  others  (especially  more  than  that  of 
Koch  and  Mann  which  is  based  on  alcohol)  ; 
so  much  so  that  it  could  be  relatively  easily 
applied  to  the  examination  of  various  brains, 
both  healthy  and  diseased,  with  satisfactory 
results.   I  shall  illustrate  what  further  re- 


searches may  be  expected  along  these  lines 
by  the  use  of  this  method. 

The  nervous  tissue  —  brain,  marrow, 
nerves — cleaned  of  the  pia  mater  and  the 
blood  by  means  of  simple  water  spray,  is  run 
through  a  meat  chopper,  weighed  and  passed 
successively  through  the  following  lipoid 
dissolving  substances: 

(a)  In  acetone,  which,  being  soluble  in 
water,  dehydrates  the  mass  in  the  first  place, 
and  in  the  second,  extracts  the  cholestrin  and 
a  first  group  of  non-saturated  phosphatids; 

(b)  In  petroleum  ether  (boiling  below 
55°C. ),  which  extracts  the  non-saturated 
phosphatids  and  the  cerebroses ; 

(c)  In  benzol,  and 

(d)  In  alcohol,  both  of  which  extract  the 
remaining  cerebroses  and  the  saturated 
phosphatids ; 

(e)  In  ether,  which  extracts  the  lipoid 
residuum. 

By  these  successive  extractions,  the  mass, 
reduced  to  powder  after  the  first  dehydra- 
tion with  acetone,  is  freed  from  the  water, 
the  salts  and  extractive  substances  and  from 
all  its  lipoid  components.  What  remains  is  a 
mixture  of  proteid  substances. 

By  this  process  it  has  been  possible  to 
confirm  and  enlarge  on  what  previous 
experimenters  had  brought  forth  by  various 
means;  i.e.,  that  the  cerebral  mass  is  made 
up  of  a  high  percentage  of  water  (77%) 
and  what  remains  of  solid  substances  is 
made  up  of  2/3  lipoid  and  the  other  third  of 
proteid  substances.  The  prevalence  of  lipoid 
substances  in  the  nervous  mass,  and  their 
high  biological  significance  as  shown  by  so 
many  physiological  and  physiopathological 
researches,  rightly  leads  us  to  consider  such 
substances  of  peculiar  importance  for  the 
structure  and  function  of  the  elements  of 
these  organs.  Hence  so  much  labor  to  isolate, 
to  differentiate  them,  to  define  them  chemi- 
cally and  to  know  their  physicochemical 
properties. 

By  the  above  described  fractional  extrac- 
tion we  obtain  first  a  general  rough  separa- 
tion of  the  lipoid  groups,  such  as  may  serve 
as  a  measure  of  comparison,  the  formula  of 
the  percentages  resulting  being  constant  for 
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every  species  and  every  segment  of  the 
examined  organ. 

Thus  in  the  single  fractions,  it  is  possible 
to  differentiate  the  single  components  ulti- 
mately. This  is  not  the  place  to  go  into  de- 
tails. I  shall  confine  myself  to  pointing  out 
what  now  are  generally  admitted  as  the  most 
firmly  established  facts  in  this  field,  in  order 
to  indicate  the  roads  opened  for  such  re- 
searches to  future  workers. 

In  the  first  acetonic  portion  there  pass, 
besides  the  water  which  is  mostly  removed 
by  the  first  acetonic  extraction,  the  whole  of 
the  cholesterin  and  a  great  deal  of  the  non- 
saturated  phosphides.  It  is  a  well-known  fact 
that  the  nervous  substance,  unlike  the  blood, 
bile,  and  other  tissues,  does  not  contain  any 
cholesterin  united  to  fat  acids  in  ethereal 
form,  but  only  free  cholesterin,  which  repre- 
sents about  lo  per  cent  of  the  solid  substance 
(Bunz,  Frankel).  Among  the  mixture  of 
phosphides  which  constitute  almost  all  the 
rest  of  the  acetonic  extract,  the  largest  com- 
ponent is  a  deca-amino-di-phosphatid,  iso- 
lated and  analyzed  by  H.  Elias  in  Frankel's 
laboratory  and  named  "leucopoline"  on  ac- 
count of  its  being  equally  distributed  both  in 
the  white  and  gray  matter  of  the  nervous 
tissue. 

The  ethero-petrolic  extract  which  follows 
represents  by  itself  almost  28  per  cent  of  the 
dry  mass  and  two-fifths  of  the  total  lipoids; 
it  completes  the  extraction  of  the  phos- 
phides non-saturated,  of  which  the  chief 
representative  is  a  mono-amino-mono-phos- 
phatid  discovered  by  Thudichum  himself, 
Parnas  and  Neubauer  and  named  cephalin. 
Other  phosphides  which  are  not  yet  well 
identified  chemically,  pass  into  this  fraction, 
but  with  a  much  less  quantity  of  cepha- 
line.  Only  one  among  these,  very  much 
like  ovolecethin  in  its  chemical  and  physi- 
cochemical  properties,  was  isolated  by 
Frankel  and  Linnert  and  named  sahidine. 
This  is  a  tri-amino-phosphide,  precipitated 
by  cadmium  salts  from  the  alcoholic  ex- 
tract of  the  etheropetrolic  fraction,  and 
is  probably  the  same  compound  which 
was  mistaken  for  lecithin  by  Thudichum. 
This  latter  substance,   according  to  recent 


analyses,  does  not  exist  in  the  cerebral  mass, 
or,  at  least,  it  has  not  been  found  there  with 
our  present  means  of  research. 

In  the  above  mentioned  etheropetrolic 
extract  and  in  the  subsequent  extracts: 
benzolic,  alcoholic  and  etheric,  other  lipoid 
substances  appear,  of  which  only  a  few  have 
been  identified  so  far.  In  the  group  of  the 
saturated  phosphides  the  best  known  is  the 
sphingomyeline,  isolated  by  Thudichum, 
which  contains  phosphorus  and  sulphur. 
Another  very  important  group  is  also  differ- 
entiated here,  made  up  of  nitrogenless  com- 
pounds and  called  cerebroses,  or  sphyngoga- 
lattoses,  because  like  the  common  glucoses, 
they  contain  in  their  molecule  a  hexone 
which  has  been  identified  in  the  galactose. 
The  two  cerebroses  that  contribute  the 
highest  percentage  to  the  brain  are  the 
phrenosine  and  the  cherosine,  studied  and 
isolated  by  Thudichum  and  more  recently  by 
Thierf alden  and  Rosenheim.  These  two  sub- 
stances seem  to  be  really  pre-existent  as  such 
in  the  tissue.  It  is  admitted  to-day  (Posner 
and  Gies,  Frankel)  that  the  former  iden- 
tified itself  with  the  body  which  Thierfelder 
isolated  and  called  cerebrone  and  which  is 
made  up  of  a  molecule  of  galactose,  on  the 
basis  of  formula  C^  H35  NO2  (a  bivalent 
aminalcohol  called  spUyngosine)  and  an  acid 
not  yet  well  specified  which  is  called  pheno- 
sinic  acid,  but  which  is  not  a  stearic  acid,  as 
Thudichum  contended.  The  cherasin  differ- 
entiates itself  from  the  phrenosine  by  a  dif- 
ferent acid  which  it  contains  identified  with 
lignoceric  acid  (Rosenheim  and  Levene). 
The  two  cerebroses  are  represented  in  the 
brain  in  the  proportion  of  2  per  cent  of  the 
fresh  substance. 

These  are  the  lipoids  which  chemical 
analysis  of  the  nervous  substance  has  so  far 
identified  with  sufficient  certainty.  They  are 
the  highest  percentage  of  the  tissue;  but 
many  other  lipoid  substances  still  remain  in 
the  different  extracts,  of  which  some  have 
been  incompletely  analyzed,  and  others  have 
not  yet  been  separated  in  the  rough. 

In  the  proteid  residuum  three  different 
globulins  have  been  identified  (Hallibur- 
ton),   nucleins    (Jaksche   and   Geoghegan) 


Aims  of  Biochemistry  of  the  Nervous  System 


399 


and  a  sort  of  aminoacid  well  studied  by  Ab- 
derhalden  and  Weill  and  by  our  own  school 
of  Bottazzi. 

Among  the  extractive  substances  of 
especial  importance  are  the  purin  derivatives 
(0.024  to  0.092%  of  the  fresh  substance), 
the  galactose  (0.40%)  which  Jaffe  calls 
the  sugar  of  the  brain,  and  the  inosite  (0.19- 
0.22%). 

With  this  research  material  at  hand  the 
students  of  cerebral  chemistry  attempted  to 
approach  the  question  of  the  differentiation 
of  various  parts  of  the  tissue.  Thus  appeared 
the  first  comparative  analyses  between  the 
gray  substance  and  the  white ;  between  the 
brain,  the  cerebellum,  the  bulb,  the  medulla 
oblongata,  the  medulla  spinalis  and  the  peri- 
pheral nerves,  etc.,  and  comparative  chem- 
istry was  extended  to  the  various  ages  of  the 
individual  and  to  the  various  species.  From 
the  total  of  these  researches  it  seems  to  re- 
sult that  in  man  and  the  higher  animals  the 
components  of  the  nervous  substance  so  far 
chemically  known,  are  met  in  all  the  seg- 
ments of  the  examined  tissues,  while,  on  the 
contrary,  their  percentages  vary.  It  has  not 
yet  been  possible  to  establish  whether  cer- 
tain substances  particularly  belong  to  deter- 
mined sections  of  the  nervous  system  or  to 
specific  species.  So  far  the  specificity  of 
belonging  to  the  gray  substance  and  not  to 
the  white  seems  to  be  admissible  in  the  case 
of  but  one  body,  i.e.,  a  sulphurated  nu- 
cleoproteid  isolated  by  Halliburton  and 
analyzed  later  by  Levene  and  Koch.  The 
other  substances  chemically  known  were 
found  in  all  parts  of  the  nervous  system,  but 
with  noteworthy  changes  in  their  quantita- 
tive percentages.  It  is  thereby  proved  that  be- 
tween the  white  masses  and  the  gray,  be- 
tween segment  and  segment  of  the  cerebro- 
spinal exis,  there  are  quantitative  differences 
of  the  components  of  the  tissue,  the  possible 
qualitative  differences  remaining  still  inap- 
preciable. 

I  shall  only  recall  some  of  the  most  im- 
portant characteristics.  The  gray  substance 
is  much  poorer  in  lipoids  than  the  white;  it 
contains  less  cholesterin,  less  phosphides, 
very  much  less  (about  10  times)  lipoid  sul- 


phur; while  it  contains  a  larger  quantity  of 
proteids,  nucleoproteids,  neutral  sulphur  and 
14  per  cent  more  water.  The  white  sub- 
stance, on  the  other  hand,  contains  much 
neurocheratin  which  seems  peculiar  to  the 
myelinated  nerve  fibers  (Koch). 

The  pons,  bulb  and  medulla  are,  in  com- 
parison to  the  brain,  very  rich  in  non-sat- 
urated phosphides,  while  they  are  poorer  in 
saturated  phosphides ;  the  medulla  being  the 
part  of  the  neuron  richest  in  lipoids,  and 
among  the  latter  the  richest  in  non-saturated 
phosphides.  In  addition,  its  chemical  compo- 
sition appears  to  vary  according  to  its  tracts. 
The  interesting  researches  of  Buglia  and 
Maestrini,  which  are  well  deserving  of  being 
continued  and  extended,  show  noteworthy 
quantitative  differences  between  the  various 
fractions  of  nitrogen  and  phosphorus  in  the 
dorsal  and  ventral  cords. 

As  to  the  phases  of  development,  the 
neuron  gradually  loses  its  water  percentage 
while  it  gains  in  lipoid  substances.  Among 
these,  the  cholesterin  and  the  non-saturated 
phosphides  increase,  the  saturated  phos- 
phides decrease  and  the  cerebroses  accumu- 
late progressively  in  the  fibers  following  the 
process  of  myelinization.  (According  to 
Smith,  Mair  and  Wlassek  the  Weigert  stain 
is  due  to  the  presence  of  cerebroses  in  the 
fibers,  while  according  to  Reich  it  is  entirely 
due  to  lecithins.  Furthermore,  between  indi- 
viduals we  find  quantitative  differences  be- 
tween the  lipoid  groups  better  differentiated ; 
these  differences  are  constant,  especially  in 
the  medulla  [Dimitz].) 

The  results  of  these  studies,  especially 
those  of  experimenters  who  have  applied 
the  most  searching  analytical  methods,  such 
as  Linnert  and  Dimitz,  are  therefore 
the  particular  chemical  constitution  of  each 
segment  which,  according  to  several  au- 
thors, allows  us  to  suspect  a  differentia- 
tion still  more  characteristic  and  minute  of 
every  stratum,  every  bundle  or  tract  and 
every  nerve. 

Aside  from  the  purely  chemical  interest 
in  these  studies  of  nervous  tissue,  they 
acquire  a  vast  significance  in  the  hands 
of  the  biologists,  for  they  tend  to  a  direct 
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knowledge  of  the  material  of  which  that 
tissue  is  woven  and  of  the  manifestations 
of  energy  which  issue  therefrom.  With 
the  first  purely  chemical  objective,  we 
aim  to  construct  the  rational  basis  of  his- 
tological technique  which  is  entrusted  with 
the  discovery  of  the  minute  structure  of  the 
brain.  Histology  has  always  attempted  to 
get  at  the  reason  of  its  technical  manipula- 
tions and  the  images  it  displays  through 
them.  Whether  it  proceeded  along  the  lines 
of  fixation  and  inclusion,  or  colored  and 
differentiated  directly  the  fresh  tissue,  or 
applied  the  more  recent  physical  methods, 
direct  and  indirect  (ultramicroscope,  polar- 
izer, lights  of  least  waving  length,  etc.),  it 
has  always  aspired,  in  the  case  of  its  most 
noted  students,  to  straighten  out  the  chemi- 
cal and  physicochemical  processes  which 
complete  its  proceedings,  and  estimate  what 
it  exactly  does  when  it  fixes  and  precipitates 
substances;  when  it  uses  solvents  and  ex- 
tracts, when  it  corrodes  and  colors  this 
rather  than  that;  when  it  sees  and  does  not 
exactly  know  what  it  sees.  The  truth  is  that 
so  far  it  has  lacked  the  elements  to  get  out  of 
its  empiricism,  and  has  had  no  time  to  wait 
for  them  by  giving  up  in  the  meantime  the 
great  problems  of  fine  anatomy  and  path- 
ology of  the  nervous  system.  Its  triumphs 
have,  indeed,  been  most  brilliant,  but  lo!  it 
has  reached  the  dead  line  where  "doubt 
springs  out  at  the  very  feet  of  truth." 

It  must  needs  now  go  back  over  a  good 
deal  of  its  road,  winnowing  its  results  in  the 
wind  of  facts  which  chemical  analysis  is 
gradually  raising.  But  already  new  paths 
are  opening  before  the  tireless  wayfarer. 
The  histochemistry  of  the  brain  acquires 
every  day  a  fresher  impulse  and  a  speedier 
momentum,  and  it  gets  where  it  can, 
where  it  is  permitted  to  arrive  by  the 
still  too  limited  progress  of  the  general 
biochemistry  of  that  tissue.  It  strives  by 
means  of  elective  colorations  to  set  in  evi- 
dence this  or  that  chemical  compound,  this 
or  that  mixture ;  it  tends  to  differentiate  the 
lipoid  substances  which  appear  in  the  neu- 
rolgic  and  perivascular  nervous  elements 
when  the  organ  is  diseased ;  it  seeks  to  sur- 


prise those  substances  during  the  processes 
of  autolysis  in  the  experimental  degenera- 
tions, and  it  applies  to  microscopic  sections 
the  processes  of  fractional  extraction  with 
lipoid  solvents  (Reich,  Buscaino)  ;  it  uses 
upon  them  the  differentiative  optical  means 
in  comparison  with  the  pure  substances 
extracted  from  the  nervous  mass.  Much 
empiricism  is  still  extant  here,  but  the  path- 
way is  blazed  towards  a  perfection  ever 
more  scientific  and  exact  by  means  of 
research  and  the  element  of  judgment.  The 
parallel  progress  of  these  two  branches — 
researches  within  the  substance  as  a  whole 
and  within  the  differentiations  of  the  com- 
ponents in  the  histological  element — are  pre- 
paring the  material  for  observations  upon 
which  some  day  we  may  found  and  describe 
a  normal  and  pathological  chemical  anat- 
omy; i.e.,  an  anatomy  aware  of  the  material 
subtraction  of  appearances  which  will  bring 
evidence  by  no  longer  using  empirical 
artifice,  but  one  of  true  chemical  reactions, 
or  of  optical  reactions  to  the  various  lights. 

The  second  objective  concerns  the  ener- 
getic properties  of  isolated  chemical  sub- 
stances and  their  participation  in  the  physio- 
logical processes  of  the  tissue,  which  is 
essentially  biochemistry.  It  aims  at  the  dis- 
covery of  the  elementary  physiology  of  the 
organ,  going  from  the  simple  to  the  com- 
plex, rising  from  the  properties  of  isolated 
substances  to  those  of  their  mixtures,  of  the 
structures  that  those  mixtures  form,  of  the 
histological  elements  which  result  from 
those  structures  and  of  their  relations  to 
one  another  and  the  ambient  liquids,  such  as 
electrolites,  enzyms,  hormones,  etc. 

The  substances  referred  to  above  have 
already  been  honored  by  a  rich  literature 
which  refers  to  their  chemical,  as  well  as 
chemico-physical  and  biological  properties. 
The  readers  of  this  review  are  already  too 
conversant  with  the  numerous  researches  on 
the  properties  of  cholesterin  and  phosphides 
in  general  for  me  to  dwell  at  length  on  this 
subject.  That  the  cholesterin,  which  is  so 
largely  represented  in  the  brain,  plays  even 
here  its  part  of  fixer  of  the  phosphorated 
lipoids  and  aid  to  the  saturation  with  water; 
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that  it  electively  fixes  there  toxic  products 
either  extraneous  or  hormonic,  and  that  it 
contributes  towards  the  maintenance  of  the 
tension  of  the  solvent  is  quite  probable,  as 
many  researches  tend  to  prove.  This  sub- 
stance, which  I  shall  refer  to  later  in  connec- 
tion with  the  pathological  chemistry  of  the 
brain,  is  the  most  stable  component  of  the 
nervous  tissue,  in  that  it  remains  at  a  high 
percentage  even  when  other  lipoids  have 
undergone  lytic  and  diffusive  processes. 

Particular  attention  should  be  paid  to  the 
properties  of  the  cephalin  and  the  sulphur- 
ated lipoids.  Cephalin  is  the  major  represen- 
tative of  the  non-saturated  phosphides  of 
the  brain,  and  as  such  it  possesses  a  double 
chain  of  its  carbonic  atoms: 

R 

I 
H— C 

I 
H-C 

I 

R 

To  this  double  chain,  which  is  very  frail,  it 
owes  its  property  of  energetic  reductive  (as 
it  may  be  observed  by  ordinary  methods), 
and  of  being  able  to  absorb  in  its  make-up 
much  molecular  oxygen : 

R 

I 
H— C— O 

I 
H— C— O 

I 

R 

The  oxyhemoglobin  of  the  arterial  blood 
can,  therefore,  yield  to  it  its  oxygen,  which, 
on  the  other  hand,  can  be  utilized  for  other 
oxidations  by  means  of  ferments  and  special 
reactions. 

Another  group  of  bodies  which  seem  to 
participate  in  the  respiratory  exchanges  of 
the  tissue  is  that  of  the  sulphurated  proteids 
and  lipoids.  By  becoming  oxidized  the  pro- 
teid  sulphur  becomes  neutral  sulphur  (a 
compound  that  has  in  its  molecule  bodies 
analogous  to  taurine)  ;  through  a  subsequent 
oxidation  the  latter  is  changed  into  lipoid 
sulphur   and   finally   to   inorganic   sulphur 


(Koch)  according  to  the  following  table: 

Ha 

I               HO  O 

R-C-S           I    H  H 

R— C— S— OH  R— S— OR    Hz  -SO  4 

R-C-S         I   n  II 

I  HO  O 

H2 

All  these  various  fractions  of  sulphurated 
compounds  may  be — according  to  the  pro- 
cess of  extraction  of  Koch  and  Mann — 
isolated  from  the  nervous  substance  and 
valued  in  their  percentage  in  the  various 
parts  (white  and  gray)  of  the  tissue.  It  is 
indeed  significant  that  it  was  just  on  the 
fractions  of  neutral  sulphur,  sulphides  non- 
saturated  and  phosphides,  that  the  few  re- 
searches so  far  made  in  the  field  of 
pathological  chemistry  have  made  evident 
the  great  differences  from  the  normal,  which 
allow  one  to  suppose  a  concomitant  altera- 
tion in  the  oxidation  of  these  substitances  in 
the  diseases  investigated.  The  latest  re- 
searches on  the  oxygen  interchange  in  the 
nervous  system — differing  from  previous 
investigations — agree  in  establishing  the  fact 
that  this  organ  has  a  respiratory  exchange 
which  is  very  active  in  the  waking  state 
(Gaida,  Winterstein)  and  that  especially  in 
the  cord  and  the  bulb  the  consumption  of 
oxygen  exceeds,  in  proportion  to  their 
weight,  that  of  any  other  tissue  (Winter- 
stein). Given  the  high  caloric  value  and  the 
avidity  for  oxygen  of  the  non-saturated 
phosphatids  and  their  existence  in  higher 
percentages  in  the  cord  and  bulb,  given  also 
the  great  reductive  and  oxidative  properties 
of  the  sulphurate  compounds,  it  is  easy  to 
attribute  to  these  substances  a  noteworthy 
part  in  internal  respiration  of  nervous  tissue. 

I  will  touch  in  passing  upon  other 
important  properties  both  physico-chemical 
and  biologic  of  the  components  of  the  ner- 
vous mass;  for  example  the  absorption  and 
solution  of  many  organic  and  inorganic 
substances  aside  from  the  non-saturated 
phosphatids,  which  permit  them  to  assimi- 
late and  select  certain  circulating  bodies,  and 
thus  participate  in  the  interchange  between 
tissues.  I  shall  remain  longer,  however,  in 
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consideration  of  the  problem  of  the  assump- 
tion, fixation  and  the  chemical  annexation 
of  an  elective  nature  of  toxins,  poisons, 
narcotics  and  excitants.  This  property  has 
recently  interested  many  experimenters  who 
see  in  it  a  promising  means  of  interpretation 
for  the  patholog>^  of  many  diseases.  Such 
researches  have  given  us  the  view  that  the 
cerebral  substance  behaves  in  a  vastly  differ- 
ent way  in  its  reactions  to  the  bodies  and 
compounds  which  result  in  physiological  or 
pathological  changes.  For  instance,  in  regard 
to  taxins,  it  may  neutralize  or  enhance  their 
action,  may  absorb  in  indeterminate  quan- 
tities or  fix  them  strongly.  It  is  still  a  matter 
for  discussion  as  to  which  component  of  the 
brain — cholesterin,  f  renosin  or  a  protein — is 
the  fixing  or  the  neutralizing  agent  of  the 
tetanns  toxin;  or  if  cephalin  phosphide  fixes 
and  enhances  the  toxicit}-  of  the  diphtheritic 
toxin,  malleinic  acid  and  tuberculosis,  what 
or  which  are  the  components  (lipoids  or 
ferments?)  which  so  rapidly  kill  the  tubercle 
bacilli?  But  the  facts  of  the  fixation,  neutrali- 
zation and  the  exaltation  of  the  toxic  actions 
exist,  and  it  will  be  the  reward  of  future 
work  to  clear  up  these  problems.  Analogous 
to  this  are  the  promising  announcements  of 
the  elective  actions  of  other  substances.  For 
example,  lead,  which  has  a  predilection  for 
the  ganglion  cells  of  the  bulb  and  the  pyra- 
mids (Camus)  strychnin  for  the  anterior 
horns,  cocain  for  the  posterior  horns  (Tor- 
aco  Sano),  the  anaphylactic  poisons  for  the 
bulb  (Achard  and  Flandin),  collargol  which 
fixes  certain  fibers  (Axenfeld  and  Maestri- 
ni),  the  toxins,  viruses,  certain  hor'mones, 
certain  anesthetics,  which  elect  territories  pe- 
culiar to  them  (one  tliinks  of  primary  degen- 
eration of  the  lateral  columns  in  a  number  of 
of  toxic  processes;  arsenic,  phosphorus,  diph- 
theritis  toxin,  and  in  parathyroidectomy)  ; 
all  these  facts  tend  to  show  us  that  each 
segment  of  the  ner\'Ous  system  reacts  in  an 
elective  manner  to  certain  substances,  and 
that  this  in  turn  modifies  itself  physiologi- 
cally. 

This  electivity  of  various  regions  of  the 
nervous  system  for  certain  toxic  agents  ex- 
plains better  than  anything  else  the  state  of 


our  knowledge  concerning  many  patho- 
logical processes  producing  the  various  sys- 
tem diseases.  One  thinks  of  the  extreme 
dilution  of  certain  substances  which  may 
affect  the  nervous  system,  because  of  the 
simple  fact  that  they  have  this  power  to  fix 
themselves  to  certain  determinate  elements — 
for  example  aconitine,  which  in  3  or  4  milli- 
gram doses  kills  a  man,  because  from  the 
general  circulation  it  fixes  itself  upon  a  few 
ganglion  cells  in  the  medulla. 

The  laws  of  chemical  afifinit)%  and  of  the 
chemico-physical  modifications  by  contact, 
of  solution,  absorption  between  reacting 
bodies,  also  apply  to  the  various  components 
of  tlie  nervous  system  and  its  fluids.  As  a 
result  of  the  thought  that  each  part  of  the 
nervous  system  has  its  peculiai  chemical 
analysis,  it  is  obvious  that  any  circulating 
substance  in  the  blood  or  spinal  fluid  which 
bathes  the  entire  nen-ous  system,  will  react 
only  on  those  portions  for  which  it  has  an 
affinity  either  chemical  or  physicochemical 
(meaning  by  the  general  term  affinit>'  those 
complex  processes  whoch  preside  over  the 
reaction  between  substances.'  The  method 
of  reaction  may  vary  with  individual  sub- 
stances, or  with  the  same  substance  in 
various  places;  the  reaction  may  be  purely 
chemical — as  with  the  oxidation  of  the 
non-saturated  phosphides;  or  chei iiico-physi- 
cal — as  with  the  absorption  of  toxins  by 
catalytic  processes  or  the  modification  of 
tension  or  the  dialitic  constancy  of  the  liquid 
when  determined  lipoids  pass  into  solution; 
or  physical — as  the  depolarization  of  cells 
when  special  agents  modify  the  potential  of 
their  membranes.  But  all  these  reactions  are 
always  chemical  and  energetic  and  ?how  the 
elective  tendency  for  certain  tissues,  by 
localization  topographically  in  certain  or- 
gans. These  are  the  conclusions  which  the 
above-mentioned  studies  lead  us  to,  and  tliey 
show  us  with  a  new  light  the  pathogenic 
mechanisms  of  the  alterations  which  clinical 
and  anatomical  pathology  produce  in  nerv- 
ous and  mental  diseases. 

In  a  great  many  of  these  diseases — 
whether  they  are  caused  by  trauma  or  by 
vascular  and  meningeal  lesions  or  by  tumors. 
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the  factor  of  intoxication  is  the  most  im- 
portant. Even  in  infections  the  toxins  de- 
termine the  type  of  nervous  or  mental 
disease;  and  even  where  the  infection  in- 
jures directly  the  nervous  tissue,  as  in  tabes 
and  paresis,  or  glanders  and  tubercular 
meningitis,  etc,  it  is  more  to  the  diffu- 
sion of  the  products  of  exchange  in  the 
invaders  than  to  the  organisms  that  one 
must  attribute  the  grave  symptoms  and  the 
relative  histologic  lesions.  As  to  many  dis- 
eases we  know  only  in  part  the  nature  of  the 
toxic  agent,  as  in  uremic  convulsions  or  dia- 
betic coma ;  as  to  others  we  know  nothing,  as 
in  manic-depressive  psychoses,  dementia  pre- 
cox and  epilepsy;  or  in  nervous  lesions 
Freidreich's  disease  or  spastic  spinal  paraly- 
sis and  multiple  sclerosis.  It  is  likewise  true 
that  even  here  one  deals  with  toxic  products 
of  necessity  which  show  an  affinity  for  cer- 
tain elements  of  the  nervous  system,  as  the 
histologic  evidence  conclusively  shows. 
Their  origin  is  not  important  whether  they 
come  from  outside  the  nervous  system  or 
are  manufactured  within  it.  Many  of  these 
substances  have  an  exogenous  origin,  many 
probably  come  from  within  the  tissues.  It  is 
certain  for  example  that  with  nerve  tumors, 
even  small  ones,  certain  destructive  syn- 
dromes may  follow  which  Lugaro  attributes 
to  the  factor  of  auto-intoxication  from 
neuroglia  proliferation — probably  due  to  a 
perversion  of  its  antitoxic  properties.  To  an 
analogous  alteration,  biochemical  and  secre- 
tory, one  might  ascribe  the  symptoms  of 
epilepsy,  linked  as  they  are  to  gliomatous 
lesions  of  the  brain  of  a  circumscribed 
character.^ 

These  are  the  interesting  conquests  left  to 
the  pathology  of  the  future,  to  isolate  these 
imagined  toxic  substances,  establish  their 
origin,  bring  to  light  the  relations  between 
these  agents  and  the  chemical  constituents 
of  the  various  parts  of  the  brain  which  react 


^  This  conception  deserves  a  larger  illustration 
which  I  propose  to  work  on  later  on  the  basis  of 
much  material  collected  during  the  war,  including 
the  most  varied  epileptic  syndromes  which  followed 
cerebral  injury  often  insignificant  in  nature. 


to  them,  and  determine  whether  it  is  true 
that  physico-chemical  laws  governing  their 
elective  reactions  are  controlled  by  the  coeffi- 
cient of  partition  between  the  two  phases  of 
aqueous-lipoid,  and  whether  one  deals  with 
absorption  caused  by  diminished  superficial 
tension  of  the  absorbing  medium  (according 
to  the  thermo-dynamic  law  of  Gibbs)  and 
not  really  with  a  series  of  chemical  reactions. 
*         *         * 

The  chemistry  of  the  brain,  however,  has 
brought  some  direct  contributions  even  in 
these  fields,  limiting  itself  at  present  to  dis- 
eases in  which  there  are  changes  in  the  cells 
and  nerve  fibers,  in  which  differences  have 
been  found  in  the  qualitative  and  quantita- 
tive chemical  constituents  of  the  nervous 
mass.  These  are  the  first  attempts  to  differ- 
entiate between  the  pathologic  and  normal 
brain,  which  show  a  trace  of  the  great 
possibilities  of  chemical  pathology  of  many 
diseases  which  will  prepare  for  the  more 
arduous  task  of  the  chemical  histopathology. 

I  shall  only  touch  upon  the  most  import- 
ant results  of  these  researches.  The  mental 
and  nervous  diseases  which  have  been 
studied  so  far  from  this  viewpoint  are  the 
following:  dementia  precox,  dementia  sen- 
ilis, progressive  paralysis,  pellagra,  amauro- 
tic idiocy  and  hemiplegia  due  to  cerebral 
origin. 

In  two  cases  of  amaurotic  idiocy  (infan- 
tile) histologically  studied,  Dr.  Mott,  with 
the  collaboration  of  Sidney  A.  Mann,  con- 
ducted the  chemical  research,  extracting  the 
brains  with  alcohol  and  ether  and  determin- 
ing from  the  proteic  residuum  the  nucleo- 
proteids  (proteid  phosphorus)  and  the 
simple  proteids.  Having  histologically  ascer- 
tained the  disappearance  of  the  Nissl  sub- 
stance from  all  the  cells  of  the  gray 
substance  and  a  great  increase  of  neuroglia 
cells,  he  found  by  chemical  analysis  a  great 
diminution  of  nucleoproteids  and  a  not  small 
increase  of  simple  proteids.  Mott  interprets 
these  two  findings  as  being  respondent  to 
each  other,  concluding  that  the  substance 
which  forms  the  Nissl  bodies  is  a  nucleo- 
proteid,  while  the  neuroglia  cells  are  made 
up    of    simple    proteids.    This    would   find 


404 


Aims  of  Biochemistry  of  the  Nervous  System 


confirmation  in  the  fact  recorded  above  that 
only  in  the  gray  substance — and  not  in  the 
white — or,  at  least,  in  a  negligible  quantity 
— do  we  find  sulphurated  nucleoproteids.  As 
the  difference  between  the  white  and  gray 
substances  lies  in  the  presence  of  nerve  cells 
in  the  latter  the  hypothesis  naturally  arises 
that  the  nucleoproteids  are  peculiar  to  these 
cells  and  precisely  to  the  substance  contained 
in  them  which  manifests  itself  in  the  Nissl 
bodies. 

Dementia  precox  was  studied  by  W.  Koch 
and  Sidney  A.  Mann  by  modifying  and  im- 
proving the  proceedings  referred  to  above. 
In  nine  brains,  they  found  compared  to  what 
is  normally  found,  a  marked  constant 
diminution  of  the  neutral  sulphur,  while  the 
proteid  and  inorganic  sulphur  are  relatively 
augmented.  From  the  above  consideration  of 
the  probable  oxidizing  processes  which 
underlie  and  are  controlled  by  the  sulphur- 
ated products  of  the  brain,  the  two  English 
authors  drew  the  inference  that  in  such  a 
disease  a  noticeable  deficiency  of  those 
processes  is  found,  and  they  put  in  relation 
these  findings  with  the  added  neutral  sulphur 
found  in  the  urine  of  these  patients,  which 
is  very  marked,  especially  in  the  initial  and 
acute  stages  of  the  disease  (Pighini).  Re- 
cently I  have  worked  upon  eight  brains 
affected  with  dementia  precox,  following  the 
Frankel  method  which  I  have  adopted  in 
my  laboratory  in  order  to  evaluate  compara- 
tively the  findings  derived  from  various 
diseases.  From  the  data  gathered  so  far — 
and  which  I  propose  to  publish  shortly — 
there  appears  a  constant  diminution  of  all 
the  lipoid  fractions,  except  that  of  chol- 
esterin.  The  Eteropetrolic  fraction  is  not  as 
low  as  in  progressive  paralysis  (see  below), 
the  most  diminished  being  the  benzolic  and 
alcoholic  fractions.  The  brains  of  the  pre- 
cociously insane,  would  then  seemingly  lack 
more  especially  the  saturated  phosphides, 
sulphides  and  cerebroses.  Researches  now 
going  on  concerning  the  content  of  phos- 
phorus and  sulphur  in  the  various  extracts 
will  throw  additional  light  on  the  ques- 
tion. To  the  decrease  of  lipoids  corresponds 
an  increase  of  water. 


In  the  case  of  progressive  paralysis  we 
have,  so  far,  the  researches  of  Koch  and 
Mann,  mentioned  above,  and  those  of  Smith 
and  Main  and  those  of  Carbone  and  myself 
which  correspond  to  and  complete  each 
other.  The  first  two  English  authors  found  a 
decrease  of  lipoid  phosphorus  in  five  cases; 
Smith  and  Mair  noticed  in  three  cases  a  defi- 
cit of  50  per  cent  of  cerebroses;  while  Car- 
done  and  myself  found  a  decrease  of  all  li- 
poid fractions  and  especially  of  those  which 
comprise  the  non-saturated  phosphides.  Here 
also  cholesterin  remains  in  normal  propor- 
tions, if  not  in  excess,  and  here  also,  as  in 
the  case  of  dementia  precox  there  is  an 
increase  of  water  and  an  increase  of  the 
total  proteids.  The  increase  of  water  in  such 
brains  was  noticed  also  by  Barrat. 

As  to  pellagra  we  have  a  diligent  study  by 
Mathilda  Koch  and  Karl  Voeglitz  (1916) 
conducted  along  the  methods  of  Koch  and 
Mann.  These  American  authors  have  estab- 
lished parallel  researches  upon  the  brains 
and  the  medulla  of  monkeys  and  rats  kept 
on  special  vegetable  diets  (maize,  raw  tur- 
nips) and  of  pellagrous  men — and  they 
found  upon  composite  chemical  analysis  by 
means  of  normal  controls  the  same  quan- 
titative modifications,  to  wit: 

I.  A  tendency  to  increased  water-volume, 
a  loss  of  lipoids  and  a  slight  tendency  to  de- 
crease of  protein. 

II.  A  decrease  of  cerebroses,  phosphides 
and  sulphides  probably  due  to  an  accentu- 
ation of  the  lipolitic  processes  and  to  degen- 
eration of  the  tissue. 

III.  A  relative  increase  of  cholesterin  in 
the  cerebellum  and  the  spinal  cord. 

IV.  A  slight  diminution  of  cholesterin  in 
the  brain. 

V.  The  proteins  seem  to  be  the  least  com- 
promised among  all  constituents  of  the 
nerv'ous  mass.  They  maintain  the  normal 
percentages  in  the  brain  and  the  cerebellum. 
In  the  cord  there  is  noticed  a  decided  in- 
crease relatively  to  the  dry  tissue,  while  rela- 
tively to  the  fresh  tissue  there  is  a  dimin- 
ution. 

VI.  A  considerable  increase  of  the 
extractive   substance    (increase   in  the   ex- 
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tractive  colloidal  nitrogen)  which  could 
be  in  relation  with  the  pathologic  decompo- 
sition of  certain  hydrophile  colloids  and  in 
relation  to  the  decrease  of  the  latter. 

VII.  A  loss  of  neutral  sulphur  in  the  brain 
and  the  cord  and  an  increase  of  it  in  the 
cerebellum — to  be  interpreted  probably  as 
an  alteration  of  the  oxidizing  processes  of 
the  colloidal  sulphurated  compounds. 

As  to  senile  insanity,  which  ought  to  offer 
an  interesting  field  of  inquiry  in  relation  to 
the  extended  and  characteristic  histologic 
alterations  offered  by  the  brain,  we  only 
have  the  incomplete  researches  of  Allers. 
This  author,  using  the  extractive  Frankel 
process  has  published  so  far  only  the  results 
of  acetonic  extraction  in  three  brains  of 
seniles,  proposing  to  continue  the  analytic 
study  of  other  extracts.  His  researches, 
mayhap,  were  interrupted  by  the  war. 
Allers'  finding,  however,  is  interesting  be- 
cause of  the  fact  that  in  the  acetonic  extract, 
besides  the  cholesterin  and  leucopoline 
which,  as  we  have  seen,  pass  normally  in 
that  first  fraction,  he  has  brought  out 
another  phosphide,  but  saturated,  which  does 
not  give  the  V.  Bayer  reaction  and  contain- 
ing in  its  molecule  the  group  of  galactoses 
(it  gives  the  reaction  of  orcine).  It 
would  seem  then  that  it  is  due  to  the  abnor- 
mal presence  in  acetonic  extract  of  a  phos- 
phogalactosid  having  the  property  of  dis- 
solving in  acetone,  differently  from  the 
normal  phosphogalactoses  which  only  pass 
in  the  successive  extracts — benzolic  and 
alcoholic.  Allers  rightly  considers  this  body 
as  a  product  of  the  decomposition  of  more 
complex  lipoid  bodies — or  lipoproteid — 
caused  by  the  pathologic  process;  and  he 
presumes  that  it  could  be  identified  with 
those  products  of  demolition  which  histo- 
chemistry reveals  in  such  brains  as  these 
(Alzheimer)  and  which  are  precisely 
soluble  in  acetone. 

I  remember  some  fragmentary  researches 
on  the  cerebro-spinal  axis  in  hemiplegics, 
and  of  nerves  in  Wallerian  degeneration.  In 
the  brain  and  cord  of  hemiplegics  in  the 
fresh  state  there  were  found  an  increase  of 
water  and  a  diminution  of  lipoids  excepting 


cholesterin,  which  was  present  in  normal  per- 
centages (Smith  and  Mair,  Mott  and  Bar- 
rat).  In  dry  tissue  the  cholesterin  is  greatly 
increased  in  relation  to  the  other  lipoids. 
Even  in  nerves  showing  Wallerian  degener- 
ation we  find  a  diminution  of  phosphorated 
lipoids,  which  is  caused  by  a  substitution  of 
"fats"  deprived  of  phosphorus  for  those 
lipoids  which  react  to  osmic  acid  (Marchi). 
This  reaction  is  characteristic  of  fats  with 
a  double  chain  of  carbon  atoms,  and  it  is 
probable  that  the  phosphides  not  saturated 
become  split  off  during  the  degenerative 
process  and  the  phosphorus  molecule  is  elim- 
inated. Only  the  non-saturated  fatty  acid  re- 
maining. Besides  the  lipoids  phosphorated, 
the  cerebroses  are  diminished ;  to  this  is  due 
the  loss  of  the  Weigert  stain  in  degenerated 
tracts.  An  increase  of  water  and  correspond- 
ing degeneration  of  lipoids  is  found  in  the 
central  nervous  system  of  dogs  affected  by 
rabies  (Udransky). 

Ciaccio  found  a  diminution  of  phosphides 
in  brains  of  pigeons  fed  on  polished  rice. 

The  chemical  analysis  of  the  pathological 
nervous  system,  as  we  have  seen,  has  barely 
been  touched  upon,  and  these  investigations 
have  been  done  by  different  methods,  few  of 
them  similar.  Notwithstanding,  considered 
as  a  whole,  they  offer  significant  results,  and 
they  may  open  the  way  to  the  demonstration 
of  how  effectually  certain  degenerative  pro- 
cesses can  be  discovered  in  the  elements  of 
the  nervous  system. 

Histology  has  grossly  indicated  the  im- 
ages of  cells  in  chromatolysis,  of  bundles  in 
degeneration  both  secondary  and  primary, 
the  accumulation  of  disintegrating  sub- 
stances in  nerve  cells,  neuroglia,  and  adven- 
titia,  and  has  showed  them  in  the  most  var- 
ied types  of  pathological  processes.  But  con- 
cerning how  the  cell  and  nerve  fiber  and 
other  neurological  elements  become  diseased, 
histology  has  been  unable  to  differentiate  by 
any  given  pathological  process  or  with  any 
toxic  agent.  The  complex  anatomical  pic- 
tures macro-  and  microscopic,  and  the  site  of 
the  lesions,  have  been  well  defined  anatomo- 
pathologically  in  many  mental  diseases,  like 
general   paresis,   senile   dementia,    arterior- 
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sclerotic  dementia,  cerebral  syphilis  in  its  va- 
•  ried  forms ;  but  the  examination  of  one  sec- 
tion under  the  microscope,  one  ganglion  cell 
in  chromatolysis  or  a  prey  to  lipolitic  proces- 
ses, one  giant  neuroglia  or  amoeboid  cell  of 
any  form,  does  not  tell  us  whether  the  brain 
belongs  to  a  paralytic  or  dementia  precox, 
to  an  epileptic,  a  senile,  a  case  of  rabies  or 
one  of  glanders.  There  are,  it  is  true,  some 
few  characteristic  things,  like  Fischer's 
plaques  in  senile  brains,  the  rod-cells  which 
are  seen  in  paresis,  the  tortuosity  and  redu- 
plication of  vessels  in  seniles;  but  these 
appearances  seem  linked  especially  to  disin- 
tegrative processes  in  the  nervous  substance 
and  its  fluids,  and  they  give  testimony  as  to 
the  severity  or  intensity  of  the  breakdown. 
The  nerve  cell  elements  follow  in  disease,  a 
constant  line,  regardless  of  the  different 
causes  which  produce  it;  the  line  runs  from 
the  state  of  reintegration  to  swelling,  edema 
and  the  change  in  the  Nissl  bodies  and  passes 
on  to  the  graver  alterations  of  disintegration 
— lipoprotein,  lipolysis,  and  the  break-up  of 
run  through  the  pictures  of  the  so-called  pri- 
mary degeneration  and  secondary  degenera- 
tion (Schmaous,  Pighini,  Perusini)  follow- 
ing always  processes  which  are  more  pro- 
gressive towards  fat.  The  results  of  chemical 
analysis  throw  light  upon  these  histological 
findings.  One  fact  comes  out  prominently 
and  is  common  to  all  the  morbid  processes 
examined ;  that  is  the  characteristic  behavior 
of  the  aqueous  content,  cholesterin  and  of 
the  lipoid  mass.  Calculating  the  percentage  as 
regards  fresh  tissue,  in  all  pathological  con- 
ditions so  far  examined  there  has  resulted  a 
quantitative  increase  of  water  and  a  diminu- 
tion of  the  lipoids,  while  cholesterin  remains 
hardly  changed. 

In  all  the  diseases  with  a  degenerative 
course,  nervous  tissue  tends  to  become  im- 
poverished in  a  certain  class  of  lipoids  and 
rich  in  water.  Because  it  has  not  been 
definitely  demonstrated  that  such  brains  do 
not  weigh  less  than  normal,  or  at  least  the 
proportion  between  cranial  capacity  and  the 
brain  (as  calculated  by  Reichardt  and  Apelt 
100.88  cmc. )  is  not  diminished,  it  is  easy 
to  suppose  that  the  water  has  taken  in  part 


the  place  of  the  lipoids  which  have  dis- 
appeared. The  diminution  of  these  varies 
qualitatively  and  quantitatively  in  various 
diseases,  as  undoubtedly  it  varies  in  various 
cases  of  the  same  disease.  In  the  evaluation 
of  the  analytic  data  one  must  bear  in  mind 
many  factors,  such  as  the  age  of  the  subject, 
the  individual  variations;  and  as  I  have 
pointed  out,  the  percentages  of  the  various 
components  of  the  brain  vary  with  age,  and 
especially  the  white  matter  presents  variation 
in  different  individuals  (Linnert).  The  vari- 
ations from  the  normal  in  the  above-consid- 
ered examinations  are  too  great  to  be  consid- 
ered other  than  pathological.  And  so  we  see 
in  general  paresis  that  all  the  lipoids  are  di- 
minished, which  are  extracted  with  petrole- 
um ether  and  benzol,  alcohol  and  ether,  with 
the  predominance  of  the  phosphides,  non-sat- 
urated, (cephalin),  while  in  dementia  precox 
this  fraction  is  spared  in  comparison  with 
the  other  saturated  phosphides,  cerebrosides, 
and  sulphides;  the  same  finding  is  en- 
countered in  pellagra  and  in  degenerative 
processes  of  the  fibers  of  the  nervous  system. 
To  such  losses,  in  all  these  diseases,  is  the 
great  contrast  seen  in  the  conservation  in 
situ  of  cholesterin.  I  would  like  to  add  that 
the  cholesterin  remains  unchanged  even  in 
arterio-sclerotic  processes  even  when  the 
other  lipoids  have  disappeared. 

This  is  the  general  line  of  the  chemical 
processes  of  a  degenerative  nature  in  the 
ner\'OUS  tissue  which  have  already  been  dis- 
covered even  with  the  few  and  various  meth- 
ods of  approach  used  in  investigating  these 
diseases.  Along  these  lines  it  is  quite  possible 
that  quantitative  differences  may  be  demar- 
cated between  the  single  diseases,  but  at  least 
they  indicate  the  way  which  must  be  fol- 
lowed to  reach  the  light.  These  chemical 
processes  of  progressive  type  in  nervous 
tissue  merit  a  great  deal  of  attention  from 
the  biochemist.  To  interpret  them  one  must 
place  himself  on  the  practical  ground  of  the 
acquired  ideas  of  the  physical  chemistry  of 
the  various  lipoids,  and  of  the  method  by 
which  they  participate  in  the  structure  of  the 
cellular  bodies. 
I  shall  touch  only  lightly  on  this  interest- 
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ing  question.  Researches  have  recently 
brought  to  light  a  fundamental  difference 
between  the  chemico-physical  behavior  of 
cholesterin  in  relation  to  the  other  lipoids  of 
the  nervous  system.  Cephalin,  lecithin,  the 
cerebrosids  with  the  organic  solvents  (chlor- 
oform, alcohol,  ether,  carbon  sulphide,  etc.), 
do  not  form  true  solutions,  but  act  as  do  the 
hydrophilic  colloids  in  their  relation  to  wa- 
ter. Cholesterin,  however,  does  not  show  this 
colloidal-like  relation  to  these  solvents.  I 
would  remind  you  of  these  facts,  viz. ;  sub- 
stances soluble  in  organic  solvents — such  as 
analine,  benzolic  acid,  napthaline,  camphor 
— raise  the  superficial  tension  of  these  sol- 
vents, just  as  the  organic  salts  raise  that  of 
pure  water.  Cholesterin  behaves  Hke  these 
substances,  while  the  phosphatids  and  the 
cerebrosids  lower  the  superficial  tension  of 
their  means  of  dispersion,  whether  it  is 
water  or  organic  solvents.  These  last  lipoids 
dissolved  in  chloroform,  instead  of  increas- 
ing its  volatility  diminish  it,  whereas 
cholesterin  raises  it  notably.  This  occurs 
equally  with  the  weight  of  the  molecule,  a 
phenomenon  which  is  not  seen  with  the  other 
lipoids  (only  frenosine  in  alcoholic  solution 
— probably  because  of  its  faculty  of  crystal- 
izing  out  from  the  alcohol — shows  this  char- 
acter of  molecular  solution  in  respect  to  the 
pressure  of  vapor).  Other  important  prop- 
erties characterize  the  difference  between 
these  two  groups  of  lipoids  as  regards  the 
phenomena  of  absorption  and  mixture.  It  is 
known  that  the  presence  of  one  lipoid  influ- 
ences the  solubility  of  the  other,  and  how 
their  coexistence  in  cellular  protoplasm  in 
the  proportions  necessary  to  molecular  solu- 
bility, or  in  the  phase  of  colloidal  suspension, 
or  in  liquid  crystal  form,  whether  it  is  above 
all  influenced  by  the  physico-chemical  recip- 
rocal action  between  these  substances  or 
with  other  constituents — proteids,  salines, 
etc.,  of  the  protoplasm.  It  may  at  this 
point  be  noted  that  in  these  complex 
actions  cholesterin  behaves  in  a  physico- 
chemical  manner  which  in  more  than  one  re- 
gard differentiates  it  from  the  other  lipoids 
above   mentioned.    The   experiences   of    S. 


Loewe  are  interesting  apropos  of  this  ques- 
tion. 

Methylene  blue  is  not  soluble  in  tetra 
chlorate  of  carbon.  If  however  there  is  dis- 
solved in  this  a  minimum  quantity  of  lipoid, 
for  example  cephalin,  and  if  the  colored  sub- 
stance is  sprinkled  on  the  liquid — the 
methylene  blue  will  dissolve  immediately. 
To  clear  up  this  action  of  the  lipoid  the 
theory  of  the  partition  of  colors  in  a  biphasic 
system  is  advanced  as  follows:  Lipoid — 
chloroform  water — methylene  blue. 

Varying  the  initial  concentration  of  the 
color  in  its  aqueous  phase,  one  obtains  for 
each  lipoid  a  characteristic   "isothermy  of 

absorption"  represented  by  the  curve       — - 

dc 

in  which  x  indicates  the  quantity  assumed 
by  the  chloroform  phase,  and  the  equilib- 
rium of  concentration  of  the  color  in  the 
water  phase.  If,  now,  instead  of  varying  the 
concentration  of  the  color  one  varies  the 
volume  of  chloroform,  and  with  that  the 
concentration  of  the  lipoid  in  the  chloroform 
itself,  one  finds  that  the  measure  of  absorp- 
tion of  the  color  is  entirely  independent  of 
the  chloroform  portion  of  the  lipoido-chloro- 
form,  as  is  demonstrated  by  the  curve  of 
cephalin.  Therefore  absorption  takes  place 
only  in  the  Hpoid  portion,  and  one  deduces 
that  the  lipoido-chloroform  solution  must 
be  micro-heterogenous,  containing  therefore 
the  lipoid  in  the  form  of  active  colloidal 
particles  which  are  in  suspension.  This  is 
the  behavior  of  the  cephalin,  of  the  cere- 
brosides  and  of  the  other  brain  lipoids.  The 
cholestrin  however  follows  another  curve  of 
absorption,  demonstrating  how  on  the  one 
hand  this  least  favors  the  assumption  of  the 
color,  and  on  the  other  hand  showing  how 
that  assumption  is  independent  of  its  con- 
centration in  the  chloroform.  From  these 
facts  it  is  adduced  that  the  lipoids  of  the 
first  group  manifest  a  tendency  to  a  colloidal 
dispersion  even  in  organic  media  (and 
therefore  differing  from  the  hydrophilic 
colloids  like  ilbumin,  being  called  anophilic 
colloids).  While  in  lipoids  of  a  second 
group    (timolo   and   linseed  oil)    to   which 
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cholestrin  belongs,  the  degree  of  dispersion 
in  organic  media  is  independent  of  their 
concentration,  as  is  found  in  the  aqueous 
solution  of  soap.  Because  of  this  quality  of 
the  anophilic  semi-colloids  it  is  proposed  to 
call  them  "semi-lipoids." 

I  haye  referred  to  the  yaried  behayior  of 
the  t\yo  lipoid  groups — lipoids  and  semi- 
lipoids — in  order  to  place  in  relief  the  differ- 
ences manifested  in  their  behayior  as 
regards  degeneratiye  processes  of  the  nerv- 
ous system.  These  processes  are  concerned 
chiefly  with  the  lipoid  components  of  the 
nen-ous  system,  or  at  least  the  quantitatiye 
alterations  of  these  components  are  those 
^yhich,  until  now,  have  been  the  most 
obyious;  and  they  are  confirmed  by  other 
than  chemical  examination,  by  the  histo- 
chemical,  for  the  extensiye  lipoid  degenera- 
tion which  is  seen  in  all  these  nen-ous 
diseases  is  seen  in  the  tissues  under  the 
microscope.  This  last  fact  must  be  consid- 
ered while  we  are  commenting  upon  the 
chemical  analysis.  I  may  be  permitted  to 
mention  the  researches  of  Barbieri  and 
myself  on  the  comparison  between  the  chem- 
istry and  histo-chemistry  of  nervous  tissue 
in  general  paresis,  and  the  considerations 
discussed  relating  to  the  apparent  contradic- 
tion between  the  chemical  analysis  and  the 
histologic  findings.  In  the  microscopic  sec- 
tions, especially  of  certain  areas  (like  the 
frontal  and  cornu  ammonis)  the  lipoid 
products  in  ner\'e  cells  and  mesodermal  cells 
are  abundant,  and  seem  to  consist  in  the 
ganglion  cells  mainly  of  non-saturated  phos- 
phides (method  of  Ciaccio  and  Smith, 
myelinic  droplets,  anisotropia).  However  in 
the  glia  cells  and  mesodermal  and  in  the 
subpial  spaces,  it  consists  mainly  of  phos- 
phides, cerebrosids  and  cholesterin;  while 
these  same  phosphides — except  cholesterin — 
in  many  of  those  brains  present  a  percentage 
much  lower  than  in  normal  brains.  This 
double  row  of  facts  was  interpreted  as  the 
effect  of  an  autogenous-lipoid  degeneration 
of  the  tissue,  and  finds  some  analogy-  in  the 
production  of  aseptic  autolysis  (Fontanesi, 
Ziveri,  Biondi,  Simon)  even  though  here  the 
process,    the    cycle    being    suspended,    was 


accomplished  under  entirely  dift'erent  cir- 
cumstances. The  mixtures  of  proto-lipoids 
in  ganglion  cell  protoplasm,  which  give  dur- 
ing sleep  the  histo-chemical  reactions  of 
lipoids,  because  of  the  regressive  pathologi- 
cal process  undergone,  release  their  compon- 
ent lipoids,  part  of  which  diff'use  out  of  the 
cells  and  are  mobilized  from  the  nervous  and 
mesodermal  elements,  in  order  to  be  later 
thrown  back  into  the  circulation — according 
to  the  processes  presumed  by  Alzheimer; 
part — the  cholesterin — remaining  in  situ. 
And  by  this  means  we  explain  the  apparent 
abundance  in  the  tissues  of  those  lipoid  com- 
pounds colored  by  the  elective  histo-chemical 
methods. 

The  different  physico-chemical  behavior 
in  vitro  of  these  two  groups,  lipoids  with  a 
colloidal  function  and  semi-colloidal  in  or- 
ganic solvents,  find  therefore  a  contrast  also 
in  their  different  behavior  in  vivo,  when 
they  exist  in  a  tissue  like  the  nervous  system 
of  which  they  form  a  large  part.  Modifica- 
tions in  their  physiological  equilibrium  occur 
just  as  may  happen  with  disease. 

The  arduous  problem  is  presented  of 
interpreting  the  process  in  vivo  upon  the 
slight  evidence  which  we  have  of  the 
behayior  of  these  processes  in  vitro. 

If  the  cerebro-spinal  diseases  so  far 
considered  have  demonstrated  chemico-path- 
ological  alterations  of  a  uniform  nature,  it 
is  easy  to  suppose  that  an  analogy  of  action 
resides  in  the  pathogenic  causes  which  pro- 
duce them.  If  these  causes  are  identical  in 
special  toxic  agents — which  may  be  admitted 
for  many  reasons — they  must  be  attributed 
to  the  chemical  and  chemico-physical 
action  of  these  toxins,  and  their  degenera- 
tive effects.  But  our  opinions  in  this  regard 
are  ver}^  limited  because  it  has  not  been 
possible  to  isolate  even  in  heterogenious  mix- 
tures any  of  these  supposed  toxins.  As 
regards  paresis  we  know  of  the  existence  of 
the  spirochete  in  the  brain,  and  it  is  there- 
fore obvious  that  the  syphilitic  toxin,  even 
more  than  the  microbe,  plays  its  part  in  the 
morbid  process.  In  dementia  precox  and 
pellagra  we  have  nothing  but  the  theory  of 
the  alterations  in  exchange,  and  of  vitamin 
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or  endocrine  defect,  all  of  which  tend  toward 
a  conception  of  auto-intoxication.  And  even 
in  the  processes  following  trauma  of  the 
nervous  pathways  by  means  of  focal  areas 
of  destruction  due  to  hemorrhage  or  direct 
trauma  causing  Wallerian  degeneration,  one 
may  admit  that  an  endotoxic  action  exists 
in  these  nervous  pathways  which  are  isolated 
from  their  trophic  centers,  being  thus  de- 
prived of  the  conduction  of  their  physiologi- 
cal stimuli  and  of  the  oxygen  exchange 
which  accompanies  this  function. 

Why,  in  view  of  these  obscure  morbid 
agents,  do  the  lipo-proteid  and  lipoid  sub- 
stances undergo  these  regressive  changes? 
The  grave  problem  must  be  faced  in  various 
directions.  One  may  formulate  many  hypo- 
thesee,  each  one  of  which  must  be  illustrated 
experimentally.  Two  of  these  are: 

(A)  That  the  pathogenic  agent  alters  defi- 
nite diastatic  actions  in  the  nervous  elements. 
We  know  that  these  tissues  are  rich  in  fer- 
ments, especially  oxidizing  agents  (Batelli  e 
Stern,  Rosell,  Pighini,  Juschtchenko,  Ciac- 
cio)  which  make  certain  the  play  of  catabolic 
processes  in  the  protoplasm.  Their  equilib- 
rium being  altered,  these  catabolic  ferments, 
ilpoproteid  and  lipolitic,  may  predominate. 
Researches  concerning  ferments  in  the  path- 
ologic state  are  completely  absent. 

(B)  The  pathogenic  agent  splitting  ofif 
into  the  aqueous  and  lipoproteid  emulsion  of 
the  protoplasm,  becomes  attached  to  certain 
lipoid  components  of  the  protoplasm  by 
means  of  a  chemico-physical  analogue  of 
the  above  described  biphasic  system,  namely, 
the  lipoid-chloroform  methylene  blue  wa- 
ter. We  have  seen  that  each  lipoid  follows 
an  isotonic  method  of  absorption  of  its  own. 
Therefore  this  would  explain  the  breaking 
down  of  the  equilibrium  as  a  result  of  which 
these  substances  are  found  in  the  cell  bodies. 
Each  phase  of  dispersion  reacting  in  its  own 
specific  way  as  regards  the  substance  ab- 
sorbed, this  would  tend  to  a  collection  of 
homogeneous  drops,  and  to  a  differentiation 
of  them  from  their  medium.  In  this  way 
they  become  visible  to  histochemical  exam- 
ination. Concerning  the  diffusion  or  not  of 
these  substances  in  their  liquid  environment, 


and  their  being  encased  within  glia  cells  and 
mesodermal  tissue,  the  chemical  and  chem- 
ico-physical properties  of  each  colloid  play 
their  own  part,  and  in  this  way  the  final 
process  is  brought  to  light.  We  hold  at 
present  that  the  phosphides  manifest  the 
greatest  tendency  of  any  of  the  cerebral 
lipoids  to  form  emulsions  with  water,  and 
Novi  has  demonstrated  in  vivo,  obtaining  a 
marked  diminution  up  to  half  of  these 
lipoids  in  dogs  which  had  had  distilled  water 
injected  in  their  carotids.  Cholesterin  how- 
ever remains  in  situ.  To  these  two  facts 
Novi  attributes  the  psychic  excitement 
produced  in  these  animals. 

We  hold  that  they  do  not  occur  in  the 
physical  state  as  colloids  in  the  myelin 
sheaths  of  the  nerve  fibers,  but  as  liquid 
crystals,  and  that  they  reach  this  state  by 
the  assumption  of  some  water  as  water  of 
crystalization. 

The  experiences  of  Reich,  and  especially 
of  Gothlin,  are  interesting.  Minimum  quan- 
tities of  water  are  necessary  to  obtain  the 
myelinic  form  of  the  non-saturated  phos- 
phides of  the  brain  (cephalin  and  lecithin). 
Adding  to  this  however  an  excess  of  water 
one  gets  a  disappearance  of  the  crystalline 
form  of  the  Hquid,  and  the  lipoid  diffuses 
itself  into  the  colloidal  phase.  The  myelin 
sheaths  owe  their  refraction  to  polarized 
light  to  the  presence  of  the  liquid  crystals  of 
the  glycero-phosphides,  which  are  the  only 
lipoids  of  the  nervous  mass  capable  of  giv- 
ing, in  their  semi-liquid  state,  any  liquid 
crystals.  They  seem  to  represent  in  the  fibers 
the  principal  solvents  of  water  and  of  the 
other  crystal  lipoids  which  participate  in  the 
structure  of  this  tissue.  By  means  of  such 
reciprocal  physico-chemical  action  between 
the  lipoids  of  the  myelin  sheaths,  the  content 
of  these  must  be  considered  as  a  crystaloid 
liquid  mixture  in  the  sense  that  Lehmann 
describes  these  formations.  These  mixtures 
consist  of  at  least  five  substances,  among 
which  cholesterin,  water,  and  sphingomyelin 
give  true  cr\'stals  and  not  crystaloid  liquids. 

Anisotropia  does  not  occur  in  nerve  cells, 
and  therefore  mixtures  containing  glycero- 
phosphide   do   not   exist   in   crystal   liquid 
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form.  Myelin  drops  however  are  formed 
w^ithin  them  during  pathologic  processes  and 
the  metamorphosis  of  regression.  It  is  not 
possible  therefore  to  exclude  the  possibility 
that  an  abnormal  acquisition  of  water  by  the 
phosphatids  contained  in  them  may  be  the 
reason  of  such  formations.  In  the  pathologic 
analyses  already  analyzed,  the  increase  of 
water  is  a  constant  finding.  If  its  action 
upon  the  phosphatids  is  explained  in  the 
tissue  as  it  is  in  vitro,  the  successive  emul- 
sion of  a  colloidal  nature  of  those  lipoids 
and  their  diffusion  in  the  aqueous  media 
would  be  explained,  occurring  in  connection 
with  the  loss  of  their  myelinic  form.  Choles- 
terin  which  has  not  this  marked  affinity  to- 
wards dispersing  its  base  in  water,  would  be 
held  in  situ  by  its  lipoid  mixtures.  I  referred 
above  to  its  property  of  markedly  elevating 
the  superficial  tension  of  its  solvents,  and 
in  order  to  maintain  the  equilibrium  of  their 
tension,  which  the  liberation  of  amphophilic 
colloids  tends  to  diminish,  the  function  of 
the  semi-colloid  cholesterin  must  be  exer- 
cised as  a  protector  of  cellular  juices.  One 
must  keep  in  mind  in  valuating  the  reasons 
for  the  permanence  of  cholesterin  this  fact 
without  losing  sight  of  its  other  marked  an- 
titoxic properties,  for  example  its  being 
linked  with  saponin  and  digitoxin  and  also 
its  antihemolitic  power,  etc. 

I  have  summarized  the  physico-chemical 
properties  of  the  cerebral  lipoids  in  order  to 
take  up  a  possible  analogy  in  the  behavior  of 
these  processes  in  vitro  and  those  which 
might  be  discovered  in  vivo  in  many  degen- 
erative pathological  states.  The  increase  of 
water,  the  lack  of  change  in  the  cholesterin 
even  though  this  may  be  detached  from  its 
proteid  and  lipoid  mixtures,  and  the  forma- 
tion of  myelin  drops  and  of  phosphatid  and 
cerebrosid  mixtures  in  the  ganglion  cells  and 
in  the  entire  tissue  which  is  the  prey  of 
pathologic  processes,  and  the  poverty  of  the 
tissue  itself  in  these  lipoids  as  compared 
with  the  normal,  find  in  truth  some  means 
of  being  interpreted  by  means  of  the  single 
physico-chemical  properties  of  these  sub- 
stances and  of  their  behavior  in  their 
mixtures. 


The  attempt  is  made  through  these  consid- 
erations to  give  a  biochemical  interpretation 
of  many  of  the  pathological  processes  occur- 
ring in  mental  and  nervous  diseases — a  tem- 
porary interpretation,  which  awaits  new 
light  concerning  other  properties  of  the  sub- 
stances under  examination,  and  of  their  mix- 
tures and  the  biological  phenomena  which 
accompany  them. 

I  have  put  in  evidence  a  type  of  lipo- 
proteic  degeneration  of  the  nervous  mass 
which  seems  to  occur  by  preference  in  many 
disease  processes ;  but  this  does  not  deny  that 
degenerative  processes  may  occur  differently 
in  the  central  nervous  system  from  similar 
states  in  the  peripheral.  In  many  experimen- 
tal intoxications  one  sometimes  finds  differ- 
ent pictures  from  those  just  described,  even 
though  these  researches  are  limited  and 
incomplete.  Novi  and  Pellacani,  experiment- 
ing with  dogs  intoxicated  with  both  chloro- 
form and  alcohol,  found  in  the  brain  an 
increase  of  water  and  phosphatids  and  a 
diminution  of  cholestrin.  Sieber  however  in 
dogs  mildly  intoxicated  with  alcohol  and 
killed  while  their  condition  was  still  good, 
found  a  diminution  in  phosphatids.  Duc- 
ceschi  found  an  increase  of  cholestrin  and  of 
phosphatids  in  the  blood  of  alcoholic  ani- 
mals. Bacillari  also  found  hypercholesterin- 
emia  in  individuals  of  alcoholic  habits.  With 
ether  and  chloroform  narcosis  there  is  an 
increasing  content  of  cholesterin  which  goes 
hand  in  hand  with  the  depth  of  anesthesias 
(Reicher,  Hueck,  Capporetti).  It  would 
seem  therefore  that  narcotics  provoke  a 
chemical  modification  in  the  brain  which  is 
translated  into  an  increase  of  water  and  a 
diminution  of  cholesterin.  Concerning  the 
phosphatids  the  results  are  not  clear.  It  is 
not  improbable  however  that  the  quantita- 
tive variations  in  these  substances  are  in 
proportion  to  the  duration  and  the  intensity 
of  the  intoxication  and  in  the  first  place 
when  the  period  of  intoxication  is  prolonged 
the  lipoids  become  liberated  from  their 
liloproteid  mixtures,  the  cholesterin  diffusing 
with  great  ease,  breaking  up  into  the  aqueous 
emulsify  in  situ  and  tend  to  absorb  in 
part   the   circulating   phosphatids.    The   in- 
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crease  of  water  has  even  here  a  signifi- 
cance analogous  to  that  discussed  above. 
These  experiences  however  do  not  yet  attest 
to  a  lipoidolitic  process  occurring  in  the 
presence  of  narcotics,  being  much  too  incom- 
plete. A  more  extensive  research  into  these 
fields  is  necessary. 

The  scope  of  these  brief  notes  is  to  point 
out  in  a  large  way  the  problems  which  pre- 
sent themselves.  I  have  pointed  out  above 
some  questions  which  concern  the  neurolo- 
gist and  psychiatrist,  but  for  the  chemist  and 
biologist  the  horizon  is  wide  open  for  the 
ambitious.  Facing  the  study  of  the  pathology, 
construction  and  physiology  of  the  nervous 
system  with  all  the  means  offered  by  the 
biological  and  general  sciences,  the  biochem- 
ist proposes  to  arrive  at  the  solution  of  these 
problems  upon  an  experimental  base  of  facts 
comprised  within  the  laws  which  regulate 
the  phenomena  of  energy  and  matter.  Be- 
cause the  material  is  nothing  but  a  combina- 
tion of  particular  types  of  energy,  the 
supreme  scope  of  this  method  of  study  is  to 
apply  to  the  organ  which  presides  over 
nervous  and  psychic  energy  the  ordinary 
laws  of  energy,  and  to  explain  its  phenomena 
upon  the  basis  same  as  the  latter. 

We  must  have  faith  in  the  future  of  this 
science  and  its  methods.  The  work  must  be 
methodical  and  organized,  because  many 
solutions  of  those  problems  which  most 
puzzle  us  appear  to  await  only  intensive  re- 
search. It  is  only  necessary  to  explore  this 
rich  territory  with  the  measured  foresight 
used  by  the  skilled  artisan  to  calculate  in  ad- 
vance the  fruits  of  labor.  Of  these  themes, 
above  all  others  the  chemical  constitution  of 
tissue  calls  us.  Besides  the  edtte  as  Thudi- 
chum  explains,  which  have  been  isolated, 
there  are  others  which  must  be  identified  and 
their  properties  studied,  whether  they  are 
minerals,  extracts,  lipoids  or  proteins.  We 
recall  how  the  mineral  exchange  of  tissues  is 
closely  connected  with  the  hormonic  ex- 
change. How  many  minerals  have  a  co-enzi- 
matic  function ;  such  as  manganese,  iron  and 
the  fluorine  contained  in  the  brain.  Many  ra- 
dio-active substances,  for  example  potas- 
sium, which  is  rich  in  the  nerve  cells,  must 


be  studied;  and  we  are  reminded  also  of 
their  ionic  action,  which  is  especially  import- 
ant in  the  phenomena  of  polarization  and 
depolarization  of  the  cellular  elements. 

The  knowlege  of  the  chemical  constitu- 
ents and  their  distribution  in  the  various 
parts  of  the  nervous  system  brings  us  to 
the  chemical  anatomy  of  the  tissue  which 
must  be  the  basis  of  future  morphology.  The 
histochemistry  of  substances  or  groups  and 
mixtures  of  substances  must  be  differenti- 
ated in  the  cellular  and  plasmic  fluids. 
Chemical  pathology  must  be  extended  to  all 
forms  of  nervous  and  mental  disease  which 
await  new  impulses  obtained  from  normal 
analytical  studies. 

Closely  linked  with  this  question  is  that 
of  the  elective  alteration  of  parts  of  the 
nervous  system  as  regards  poisons,  toxins, 
etc.,  and  their  elective  fixation,  neutraliza- 
tion and  exaltation  of  tixic  activity.  The 
study  of  the  physico-chemical  laws  which 
regulate  these  mutual  changes  must  be  made 
comparatively  in  vitro  and  in  vivo;  and  it 
should  be  extended  with  appropriate  meth- 
ods to  the  hormones  and  ferments.  The 
close  connection  between  endocrine  secre- 
tions and  the  nervous  system  finds  every  day 
great  documentary  evidence  through  much 
varied  research.  There  is  lacking  however 
a  systematic  study  of  these  things,  which 
merits  the  employment  of  a  single  laboratory 
devoted  to  the  problems.  This  is  true  also 
of  the  fermentative  processes  and  of  the 
study  of  anomalous  pathological  ferments. 

In  connection  with  these  analytic  studies 
arises  the  problem  of  the  structure  and  his- 
tologic constitution,  and  also  of  the  super- 
ficial energy  and  tension  and  of  the  electric 
potential,  and  also  the  force  and  direction  of 
the  liquid  crystalline  molecule.  The  matter 
of  their  dielectric  and  electro-motor  force 
must  be  considered. 

In  this  last  direction  recent  work  gives 
much  promise.  We  have  seen  how  the 
anisotropia  of  the  nerve  fibers  seems  to  de- 
pend upon  the  crystal  liquids  of  the  glycero- 
phosphides  in  mixtures  with  the  cholesterin 
and  the  cerebrosides.  These  mixtures  con- 
struct the  myelin  sheath  and  give  it  its  super- 
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ficial  elasticity  in  tlie  sense  of  Fresnel.  The 
myelin  sheath  upon  optical  examination  be- 
haves as  if  it  were  composed  of  single  axial 
particles  with  optic  axes  disposed  radially 
along  the  transverse  plane  of  the  normal 
fiber.  In  their  cylindrical  space  the  mass 
remains  under  a  superficial  pressure  which 
depends  upon  the  cohesive  force  of  its 
particles.  Under  the  action  of  this  pressure 
which  is  exerted  radially  and  the  force  of 
direction  which  is  exerted  by  the  crystalline 
particles  in  the  liquid,  the  one  upon  the 
other,  there  is  originated  and  kept  up  a  regu- 
lar orientation  of  these  particles,  which 
manifests  itself  to  polariscopic  examination 
by  the  radial  disposition  of  their  optic  axes. 
An  analogous  picture  is  seen  in  the  structure 
of  other  crystalline  bodies  (quartz).  This 
should  correspond  to  the  direction  of  the 
higher  dielectric  constant. 

This  last  deduction,  which  has  been  con- 
firmed experimentally,  has  great  significance. 
Following  in  the  fiber  a  higher  dielectric 
constant  the  radial  direction,  by  this  means 
must  discover  by  preference  the  chemical 
reaction  and  the  chemico-physical  make-up 
of  the  sheaths,  the  velocity  of  reaction  being 
in  strict  correspondence  to  the  dielectric 
capacity  of  the  medium  (Menschutkin).  For 
which  reason  any  cause  capable  of  modify- 
ing such  a  dielectric  capacity  must  also 
modify  the  velocity  and  therefore  the  func- 
tion of  the  fiber.  We  have  noted  the  connec- 
tion between  lipoids  and  organic  solvents. 
Whether  it  is  that  they  form  suspensions  or 
solutions  between  the  two  kinds  of  lipoids 
discussed,  those  solvents  have  a  tendency  to 
divide  themselves  abundantly  between  the 
aqueous  and  lipoid  phases.  Keeping  in  mind 
that  all  these  solvents  have  a  low  dielectric 
constant  (alcohol  25,  9,  chloroform  5,  ether 
4,  4,  as  regards  water  yy')  and  that  they 
have  narcotic  powers,  the  hypothesis  is  that 
such  substances  also  function  as  narcotics, 
lowering  the  specific  conductivity  of  the 
medium,  and  thus  the  velocity  of  its  reac- 
tion which,  as  regards  its  function,  may  be 
translated  into  a  diminished  capacity  to 
conduct  stimuli. 

Between  these  reactions  one  expects  to 


find  a  high  biologic  significance;  the 
development  of  heat  and  electricity  by 
means  of  thermic  and  tactile  agitation 
acting  upon  the  system  of  liquid  crystals 
which  compose  those  sheaths.  These  crystals 
are  symmetrically  disposed  and  contained  in 
certain  ways  above  indicated  by  forces  of 
cohesion,  superficial  pressure,  molecular  di- 
rection; and  each  thermic  or  mechanical 
modification  of  one  of  their  extremities  may 
give  a  difference  of  potential  between  this 
and  the  other  extremity,  and  in  this  way 
there  may  develop  an  electro-motor  force 
which  is  analogous  to  what  is  observed  in 
solid  crystals  which  do  not  have  a  symmetri- 
cal center.  The  origin  of  electro  motive  force 
in  these  may  on  the  other  hand  contribute 
towards  an  understanding  of  the  insurgence 
of  that  special  energy  which  we  call  reaction 
to  stimuli,  and  we  may  consider  it  as  an  at- 
tribute of  the  irritability  of  ner\'es. 

I  touch  lightly  upon  these  problems  in 
order  to  show  how  chemico-energetic  inves- 
tigations may  illuminate  them.  In  order 
to  gather  many  facts,  to  clear  up  the  prop- 
erties of  these  substances,  mixtures  and 
structures  way  must  be  made  for  biologic 
phenomena  in  the  field  of  energ}",  for  which 
reason  the  biochemist  is  expected  to  make 
the  greatest  conquests  in  our  branch  of 
science.  It  is  not  possible  to  exclude  that 
even  psychic  energy  may  be  understood 
some  day  upon  the  terms  of  thermodynamic 
laws. 

I  add  a  few  words  of  practical  advice: 
The  lack  of  laboratories  and  institutes 
adapted  to  this  method  of  study  must  be 
corrected.  We  have  few  institutions  which 
are  provided  with  such  laboratories  of  medi- 
cal and  physical  chemistry  and  experimental 
physiology  or  biochemistry.  Private  means 
to  endow  such  places  and  students  who  are 
willing  to  sacrifice  themselves  for  the  poor 
remuneration  which  is  offered  are  also  lack- 
ing. Something  however  is  being  done,  but 
laboratories  must  be  materially  endowed  so 
that  students  may  follow  in  a  systematic 
way  this  experimental  work,  without  anxiety 
as  to  expense. 
June,  1 91 9. 
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tion  of  the  neuraxis  above  this  border  and 
within  the  skull  is  the  brain.  In  passing  from 
vertebral  column  to  skull  there  are  many 
striking  differences  in  form  and  appearance, 
which  depend  upon  the  development  of  the 
head.  Similar  differences  are  observed  in 
passing  from  the  spinal  cord  to  the  brain. 
These   latter   changes,   however,   are   more 

ig  book,  "Form  and  Functions  of  the  Central  Nervous  System,"  by  Frederick  Tilney  and 
Henry  Alsop  Riley,  to  be  published  by  Paul  B.  Hoebcr,  New  York. 


The  prolongation  of  the  Spinal  Cord  into 
the  Head. — The  portion  of  the  neuraxis  pro- 
tected by  the  vertebral  column  is  the  spinal 
cord  or  myelon,  while  the  portion  to  which 
the  skull  gives  protection  is  the  brain  or 
encephalon.  The  transition  from  vertebral 
column  to  skull  is  marked  topographically 
by  the  upper  border  of  the  atlas.  That  por- 
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gradual.  The  caudalmost  portion  of  the 
brain  has  therefore  much  in  common  with 
the  general  appearance  of  the  spinal  cord. 
It  is  for  this  reason  often  called  the  "pro- 
longation of  the  spinal  cord,"  but  more 
usually  is  referred  to  as  the  medulla  oblon- 
gata. This  part  of  the  brain  is  also  known  as 
the  myelencephalon,  thereby  denoting  the 
region  of  transition  in  the  neuraxis  which 
presents  features  common  to  both  niyelon 
and  encephalon. 

The  medulla  oblongata,  studied  as  a  divi- 
sion of  the  human  central  nervous  system, 
has  proved  a  structure  difficult  to  under- 
stand. Its  organization  seems  to  differ  much 
from  that  of  the  spinal  cord.  Yet  the  funda- 
mentals of  the  neuraxis  seen  in  the  spinal 
cord  are  also  to  be  found  in  the  medulla 
oblongata.  They  have  become  modified  and 
supplemented  in  many  ways.  When,  how- 
ever, the  reasons  underlying  these  modifica- 
tions are  appreciated,  the  significance  of  the 
medulla  is  easily  understood.  The  myelen- 
cephalon, like  the  myelon,  is  a  segmented 
structure.  But,  being  a  segmental  portion  of 
the  neuraxis,  why  have  its  segments  become 
so  profoundly  altered?  This  question  leads 
back  into  the  ancient  histor\^  of  the  verte- 
brates. It  is  involved  in  the  record  of  those 
advances  in  animal  life  which  have  eventu- 
ated in  the  development  of  the  head. 

Influences  Determining  the  Formation  of 
the  Head. — Long  before  the  age  of  verte- 
brates, influences  which  determined  the 
formation  of  the  head  were  at  work.  The 
oldest  part  of  the  head  is  the  mouth;  its 
chief,  primitive  activity  was  the  capture  and 
introduction  of  food  into  the  body.  Even 
anemones  and  corals  have  well-defined 
mouths  surrounded  by  sensory  tentacles 
which  aid  in  procuring  food.  The  mouth,  of 
necessity,  became  the  point  of  approach 
which  guided  the  animal  to  food  supply.  It 
thus  determined  the  direction  of  locomotion 
and  in  this  manner  laid  the  cornerstone  for 
the  extensive  superstructure  ultimately  de- 
veloped at  the  cephalic  extremity  of  the 
animal.  This  process  which  resulted  in  the 
formation  of  the  head  is  known  as  encephal- 
ization.     It     received     its     initial     impetus 


through  the  effects  of  directing  animal 
motion,  and  rapidly  began  to  expand  its 
field  of  influence  by  the  accession  of  organs 
whose  purpose  was  the  more  effectual 
guidance  of  locomotion. 

The  addition  to  the  head  of  primitive 
visual  organs,  such  as  those  seen  in  the  flat 
worms,  was  a  distinct  gain  in  directing  mo- 
tion. The  concentration  of  certain  nervous 
elements  to  form  primitive  gustatory  and 
olfactory  apparatus  as  well  as  highly  special- 
ized tactile  organs,  the  tentacles,  brought 
new  accretions  of  power  to  the  cephalic 
region.  The  head  became  the  chief  guide  of 
action  in  the  lower  forms,  in  which  it  fore- 
shadowed the  ultimate  dominant  control  of 
the  brain  over  the  activities  of  the  higher 
animals. 

Influences  Producing  Modificatiom  in  the 
Head. — Food  supply  in  the  primitive  race 
for  life  is  never  a  gratuity,  and  no  principle 
has  been  more  availing  to  secure  existence 
and  stimulate  progress  than  the  law  of 
might.  The  head,  therefore,  developed  as  an 
efficient  instrument  of  attack,  and  was,  at 
the  same  time,  well  provided  for  the  defense 
of  the  delicate  organs  which  it  contained. 
The  mouth  came  to  be  surrounded  by  bony 
jaws  equipped  with  teeth  and  the  head  was 
incased  in  a  tough  skin  or  covered  with 
armor-like  scales  for  protection. 

The  vertebrates  in  their  beginning  showed 
this  specialization  for  offense  and  defense  in 
a  high  degree.  Certain  ancient  fish-like  ani- 
mals of  the  Silurian  and  Devonian  ages  had 
a  head  covered  by  bony  skin  which  ser\'ed 
as  a  cuirass  and  helmet. 

Among  the  lower  vertebrates,  the  sharks 
present  all  of  the  familiar  features  of  the 
head,  including  the  mouth  surrounded  by 
jaws  which  have  a  formidable  equipment  of 
teeth,  the  tongue  and  the  lips,  the  nostrils 
and  the  well-protected  eye-balls.  How  much 
these  advantages  of  the  animal's  head  have 
added  to  the  effectiveness  of  seeking  and 
capturing  its  prey,  as  well  as  providing  de- 
fence against  'ts  natural  enemies,  is  obvious 
at  a  glance. 

The  Requirements  of  Respiration — The 
Gills. — As  distance  receptors,  the  eyes,  taste- 
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buds  and  olfactory  organs  serve  as  the 
essential  directors  of  motion,  both  in  pursuit 
and  flight.  In  the  fish,  however,  the  head  has 
assumed  several  other  responsibilities.  One 
of  these  activities  is  connected  with  the 
mouth.  Primarily  serving  for  the  intake  of 
food,  the  mouth  also  became  implicated  in 
the  function  of  respiration.  This  new  func- 
tion was  intimately  associated  with  the  de- 
velopment of  certain  aerating  organs,  the 
gills.  These  structures  consist  of  a  set  of 
vascular  fringes  situated  upon  either  side  of 
the  head  in  cormection  with  the  mouth- 
cavity.  Their  arrangement  permits  the  water 
to  circulate  freely  about  the  vascular  fringes 
which  constitute  an  aerating  aparatus.  In 
this  manner  oxygen  is  taken  up  by  the  blood 
from  the  water.  The  gill  apparatus,  in  addi- 
tion to  this  provision  which  it  makes  for  the 
respiratory  necessities  of  the  animal,  pre- 
sents peculiarities  in  form  which  are  equally 
notable.  Like  the  body  segments,  the  gills  are 
arranged  as  a  series  of  similar  structures 
which  yary  in  number  from  five  to  seven 
and  consist  of  gill  arches  with  gill  clefts  be- 
tween them.  Appended  to  each  arch  is  a 
highly  vascular  gill  fringe.  This  regular 
series  of  structures  in  the  head  region,  serv- 
ing the  purposes  of  respiration,  is  derived 
from  the  hranchiomeres  or  gill  segments. 
These  segments  differ  in  respect  to  their 
origin  from  the  body  segments,  which  arise 
from  the  metameres.  In  the  same  manner 
that  the  metameres  have  made  a  deep  im- 
press upon  the  spinal  cord,  so  the  segments 
which  developed  in  the  head  region  in  rela- 
tion to  the  gill  arches  have  made  a  corres- 
pondingly deep  imprint  upon  the  medulla 
oblongata. 

Encephalomeres  and  Myelomeres. — It  is 
not  surprising  that  the  type  of  segmentation 
should  differ  in  the  spinal  cord  and  the 
brain-stem.  McClure  has  made  a  nominal  dis- 
tinction between  these  types  by  terming  the 
segments  of  the  spinal  cord  myelomeres  and 
those  of  the  brain-stem  encephalomeres.  The 
explanation  of  the  chief  differences  between 
these  two  varieties  of  neural  segments  is 
found  in  the  two  types  of  segmentation 
which  impress  themselves  upon  the  central 


axis.  The  metameres  (body  segments)  are  a 
regular  succession  of  equivalent  segments  in 
the  region  of  the  spinal  cord.  The  wholly 
different  and  yet  meristic  series  of  hranchio- 
meres (gill  segments)  is  dominant  in  deter- 
mining the  form  of  the  medulla  oblongata. 
The  major  segmental  influence  upon  the 
brain-stem  is  derived  from  branchiomeric 
segmentation.  The  effects  of  metameric 
segmentation,  although  overshadowed  by  the 
gill  arches,  may  be  discerned  to  some  extent 
in  the  medulla.  Although  the  encephalomeres 
are  a  series  of  equivalent  structures,  they  do 
not  present  any  exact  equivalency  with  the 
myelomeres.  The  encephalomere,  in  the 
medulla  at  least,  is  morphologically  and 
physiologically  different  from  the  myelo- 
mere.  It  takes  its  chief  importance  from  the 
role  it  plays  in  control  of  the  gill  apparatus. 
Its  function  is  most  intimately  connected 
with  the  regulation  of  respiration  and  is, 
therefore,  essentially  splanchnic.  The  func- 
tions of  the  myelomeres  are  more  especially 
somatic. 

Control  of  the  Medulla  Over  Respiration, 
Cardiac  Action  and  Gastrointestinal  Activ- 
ity.— From  the  association  of  the  gill  mech- 
anism with  the  process  of  aeration  of  the 
blood,  it  may  be  assumed  that  the  chief  or- 
gan of  circulation  would  be  situated  in  close 
relation  with  these  arches.  It  is  for  this 
reason  that  in  all  of  the  fish,  and  in  all  ani- 
mals depending  upon  gills  for  the  aeration 
of  the  blood,  the  heart  is  situated  in  close 
proximity  to  the  gills  themselves.  The  dis- 
tinct autonomy  of  the  myelomere  over  its 
corresponding  body  segment  has  already 
been  discussed.  It  has  been  seen  that  the  prin- 
cipal office  of  such  a  segment  of  the  nervous 
system  is  the  control  of  somatic  activity.  The 
major  control  of  the  encephalomere,  particu- 
larly in  the  region  of  the  medulla  oblongata, 
is  concerned  in  the  regulation  of  those  re- 
ceptors and  effectors  which  cooperate  in  the 
process  of  aeration  of  the  blood.  This  is  a 
visceral  or  splanchnic  activity.  The  encephal- 
omeres of  the  medulla  oblongata  control 
the  activity  of  the  heart  in  relation  to  aera- 
tion of  the  blood  and  general  systemic 
circulation.  The  influence  of  this  early  re- 
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sponsibility  of  the  medulla  in  regulating 
respiration  and  controlling  circulation  has 
been  transmitted  through  the  entire  line  of 
vertebrates.  It  is  present  in  those  forms 
which  came  after  the  lungs  had  replaced  the 
gills  and  the  aquatic  mode  of  life  had 
yielded  in  favor  of  air  breathing  and  other 
terrestrial  habits. 

The  primitive  relations  of  the  mouth  as 
an  aperture  for  the  intake  of  food  and  for 
aerating  the  blood  have  determined  a  close 
association  between  the  cardiovascular,  ali- 
mentary and  respiratory  systems.  This  rela- 
tionship is  reflected  in  the  influence  which 
the  medulla  oblongata  has  continued  to 
exert  over  these  three  systems.  The  control 
of  deglutition  and  gastrointestinal  activi- 
ties, respiration  and  cardiac  action  has  come 
to  be  an  autonomy  vested  in  the  medulla 
oblongata.  From  this  fact  the  organ  takes  its 
chief  importance  in  the  regulation  of  life 
and  has  gained  its  reputation  as  the  "no  end 
vital"  (vital  node). 

The  Necessary  Increase  of  Gray  Matter 
in  the  Medulla. — The  requirements  of  the 
regulating  of  these  vital  processes  have  im- 
posed upon  the  medulla  certain  modifications 
of  form  for  which  there  are  no  analogues 
in  the  spinal  cord.  Because  it  is  a  portion  of 
the  nervous  system  which  holds  such  autono- 
mous control,  it  has,  of  necessity,  developed 
more  particularly  along  the  line  of  its  gray 
matter,  the  active  substance.  The  result  of 
this  development  is  seen  in  the  enlargement 
of  the  medulla  oblongata  as  a  whole  when 
compared  with  the  spinal  cord.  It  is  further 
evidenced  by  the  appearance  of  the  fourth 
ventricle,  which  has  permitted  the  expansion 
of  the  central  gray  matter.  The  fourth  ven- 
tricle is  a  chamber  resulting  from  the  failure 
of  fusion  of  the  two  alar  laminae.  The  cen- 
tral gray  matter  in  this  way  acquires  greater 
proportions  than  in  the  spinal  cord.  In  some 
of  the  fish,  this  ventricle  is  not  only  an 
extensive  cavity,  but  also  presents  upon  its 
floor  a  series  of  longitudinal  columns  or 
lobes  of  gray  matter.  The  most  prominent  of 
these  lobes  is  the  lobus  visceralis  which  con- 
trols respiration  and  cardiac  activity.  It  also 
has  a  gustatory  function.  The  lohus  lineae 


lateralis  and  the  lohus  somaticus  act  in  the 
direction  of  motion  and  the  regulation  of 
body  balance. 

The  Development  of  the  Fourth  Ven- 
tricle.— The  primitive  central  canal  of  the 
spinal  cord  is  entirely  surrounded  by  gray 
matter.  In  the  medulla  it  becomes  dilated  to 
form  the  fourth  ventricle.  In  the  earliest 
phase  of  development,  the  central  nervous 
system  presents  itself  as  a  slightly  differen- 
tiated neural  plate.  Subsequently  the  neural 
groove  is  formed  by  the  appearance  of  the 
two  neural  folds.  These  folds  rising  grad- 
ually ultimately  fuse  in  the  mid-dorsal  line, 
thus  giving  rise  to  the  neural  tube  which 
encloses  a  large  central  cavity,  the  neural 
canal.  This  canal  is  surrounded  by  the  cen- 
tral gray  matter.  As  development  proceeds 
the  gray  matter  in  the  spinal  cord  is  envel- 
oped by  a  medullary  velum  consisting  of 
neuraxones,  the  beginning  of  the  white  mat- 
ter. In  the  medulla,  however,  there  is  no 
disposition  on  the  part  of  the  medullary  sub- 
stance to  envelop  the  central  gray  matter. 
The  extreme  development  of  the  central 
gray  matter  seems  to  preclude  such  envelop- 
ment by  white  substance.  For  this  reason  the 
central  canal  remains  open  and  thus  facili- 
tates the  expansion  of  the  central  gray 
substance. 

The  Development  of  the  Gustatory  Sense. 
— The  medulla  oblongata  through  another 
important  function  serves  to  increase  the 
animal's  efficiency  in  the  search  for  and  col- 
lection of  food.  This  object  is  accomplished 
by  the  aid  of  the  gustatory  or  taste  sense.  In 
many  fish  taste-buds  are  distributed  through- 
out the  mouth  along  the  gills  and  head. 
Some  of  the  bony  fish  are  still  more  exten- 
sively equipped  with  these  organs  which  are 
richly  distributed  over  the  fins  and  body. 

The  Development  of  the  Equilibratory 
Mechanism. — In  addition  to  this  visceral 
regulation  the  medulla  oblongata  has  as- 
sumed certain  functions  concerned  in  main- 
taining the  balance  of  the  body.  These  bal- 
ancing activities,  particularly  in  aquatic  ani- 
mals, are  constantly  in  demand.  The  case  is 
different  with  terrestrial  animals,  whose  re- 
quirements in  balancing  are  more  transitory 
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and  irregular.  The  fish,  because  of  its  con- 
tinuous needs  in  equilibrium,  requires  a 
more  extensive  mechanism  for  this  purpose. 
It  lives  in  a  fluid  medium  and  must  con- 
stantly maintain  its  body  in  a  certain  posi- 
tion. No  such  uninterrupted  demand  is  made 
upon  terrestrial  animals.  Their  medium  is 
not  only  moi^e  stable,  but  also  furnishes  firm 
support  for  the  body. 

In  the  fish  provision  for  a  balancing  ap- 
paratus is  made  in  two  special  sets  of  organs 
whose  central  control  is  vested  in  the 
medulla  oblongata.  The  first  set  consists  of 
a  series  of  semicircular  canals  situated  in 
the  head.  These  canals  are  so  arranged  as 
to  act  in  the  manner  of  water  levels  for  the 
three  planes  of  space.  The  semicircular 
canals  seem  to  regulate  dynamic  equilibrium 
while  the  animal  is  in  motion.  Ancillary  por- 
tions of  this  apparatus,  the  utricle  and  sac- 
cule, serve  the  purpose  of  static  equilibrium 
while  the  animal  is  at  rest. 

The  second  set  of  structures  in  the  bal- 
ancing mechanism  comprises  the  lateral  line 
organs  or  the  neuromast  system.  This  sys- 
tem consists  of  a  collection  of  specialized 
receptors  situated  upon  the  head  in  supra-or- 
bital, infraorbital  and  hyomandibular  rows. 
It  is  also  arranged  in  a  line  along  the  sides 
of  the  body  extending  from  the  head  to  the 
tail  and  occupying  a  position  midway  be- 
tween the  dorsal  and  ventral  fins. 

These  two  sets  of  balancing  organs  pro- 
vide for  the  static  and  dynamic  equilibrium 
of  the  body.  They  furnish  a  balancing  mech- 
anism governing  the  movements  of  locomo- 
tion and  rest. 

The  Development  of  Special  Organs  of 
Offense. — A  further  tendency  for  specializa- 
tion in  the  medulla  oblongata  is  seen  in  the 
electric  lobe  which  develops  in  certain  fish. 
This  electric  organ  consists  of  a  large  col- 
lection of  nerve  cells  connected  with  special- 
ized effectors  upon  the  surface  of  the  body. 
The  electric  lobe  serves  the  animal  in  over- 
coming its  quarry.  It  generates  an  electric 
force,  sufficient  to  stun  or  momentarily  to 
paralyze  its  prey.  Such  an  organ  is  found 
in  one  of  the  Selachians,  the  Torpedo. 

The  Primitive  Functions  of  the  Medulla. 


— The  primitive  function  of  the  medulla 
oblongata  is  the  control  of  those  visceral 
activities  necessary  to  maintain  life.  The 
manner  in  which  the  medulla  came  to  be  the 
dominant  regulator  of  respiration,  cardiac 
action,  deglutition  and  digestion,  seems 
clear.  All  of  these  functions  are  closely  re- 
lated and  their  organs  intimately  connected. 
The  proximity  of  the  gills  to  the  heart,  of 
the  mouth  to  the  pharynx  and  stomach,  be- 
speaks a  close  functional  association  indica- 
tive of  the  autonomy  in  the  medulla  which 
dominates  the  vital  processes.  These  func- 
tions have  been  supplemented  by  others 
which  made  possible  the  most  precise  direc- 
tion of  body  movements,  and  in  some  in- 
stances have  provided  a  mechanism,  such  as 
the  electric  organ,  to  facilitate  the  capture 
of  prey. 

Modifications  Due  to  the  Assumption  of 
Terrestrial  Life.  Air  Breathing. — During 
the  critical  epoch  when  vertebrate  develop- 
ment led  to  the  transition  from  aquatic  life 
to  terrestrial  habitat,  a  decisive  change  in 
environment  produced  far  reaching  effects 
upon  all  parts  of  the  body.  These  changes 
have  been  especially  reflected  in  the  medulla 
oblongata.  Air  instead  of  water  now  served 
as  the  medium  to  bring  oxygen  to  the  blood 
and  the  type  of  respiration  was  profoundly 
altered.  The  mechanism  of  the  gills,  which 
provided  for  respiration  in  water,  was  no 
longer  adequate  to  the  demands  of  air 
breathing.  After  many  progressive  modifi- 
cations the  structures  necessary  for  the 
development  of  the  pulmonic  system  finally 
made  their  appearance.  In  producing  these 
changes,  what  is  old  has  been  made  use  of 
in  the  new.  The  central  nervous  system  in 
particular  has  adhered  to  its  ancient  lines. 
In  the  terrestrial  animal  the  medulla  ob- 
longata still  preserves  its  regulating  influ- 
ence over  the  new  order  of  respiratory 
mechanism.  It  also  maintains  its  dominant 
control  of  cardiac  functions  and  gastro- 
intestinal action. 

Recession  of  the  Taste-buds  and  Lateral 
Line  Organs. — The  disappearance  of  the 
taste-buds  from  the  head,  from  the  gill 
arches  and  from  the  surface  of  the  body, 
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decreased  the  importance  of  the  lobus  vis- 
ceralis  which  became  reduced  in  size.  Upon 
the  assumption  of  terrestrial  habits,  the  lat- 
eral line  organs  ceased  to  be  of  service,  since 
the  medium  on  which  they  depended  no 
longer  surrounded  the  body.  This  change 
eventually  led  to  the  disappearance  of  the 
lateral  line  system,  which,  however,  was 
replaced  by  a  new  set  of  receptors  sensitive 
to  the  stimuli  of  sound.  By  gradual  transi- 
tion the  open  pit  canal  organ  of  the  lateral 
line  came  to  be  dififerentiated  as  the  ear, 
which  furnished  if  not  a  wholly  new  sense 
mechanism,  at  least  one  profoundly  modified 
and  susceptible  to  the  stimuli  of  rapid  air 
waves.  The  vestibular  mechanism  in  conse- 
quence of  this  modification,  received  a  new 
element  in  air  breathing  animals.  The  ear 
eventually  assumed  a  dual  function,  i.e.,  the 
ancient  one  handed  down  from  aquatic  life 
and  dependent  upon  the  semicircular  canals, 
the  utricle  and  saccule;  and  a  second  func- 
tion probably  arising  out  of  the  highly  modi- 
fied lateral  line  system  which  gave  rise  to 
the  cochlea  and  made  possible  the  sense  of 
hearing. 

Phonation  and  the  Development  of  the 
Larynx. — It  is  probable  that  no  circum- 
stance in  the  evolutionary  process  reveals 
more  directly  the  results  of  cause  and  effect 
than  the  development  of  phonation  in  re- 
sponse to  the  appearance  of  the  organ  of 
hearing.  The  auditory  sense  provided  the 
animal  with  new  information  regarding  its 
environment.  It  also  made  possible  a  means 
of  communication  which  much  increased  the 
range  of  herd  activities  and  ultimately  en- 
riched racial  experience  by  the  addition  of 
one  of  the  most  effective  instruments  in 
social  relations,  the  voice.  Without  the 
sense  of  hearing,  the  voice  would  have  no 
reason  for  being.  This  is  well  shown  in 
those  born  deaf,  for  in  deaf  mUtes,  the  devel- 
opment of  the  voice  is  either  negligible  or 
abnormal. 

At  the  time  when  the  lungs  made  their 
first  appearance,  they  developed  as  an  off- 
shot  from  the  gastrointestinal  canal.  Be- 
cause of  this  relation,  food  and  air  have  a 
common  passageway  for  some  distance  from 


the  mouth.  At  a  certain  point,  however,  a 
critical  selection  became  necessary  whereby 
the  food  should  follow  its  own  course  and 
the  air  enter  passages  especially  designed  for 
it.  There  could  be  no  intermingling  of  these 
two  elements,  the  food  and  the  air,  at  this 
critical  point.  In  response  to  this  need,  a 
sensitive  mechanism  composed  of  a  set  of 
delicate  valves  was  established  at  the  junc- 
tion of  the  food  and  air  canals. 

The  lungs  especially  required  protection 
against  the  entrance  of  food,  and  out  of  this 
need  arose  the  glottis,  the  epiglottis,  and 
the  larynx  with  its  highly  specialized  vocal 
cords.  The  intimate  relation  between  the 
lungs  and  the  gastrointestinal  tract  ac- 
counts for  the  control  which  the  medulla  has 
over  both  systems.  It  is  but  a  natural  conse- 
quence that  this  part  of  the  brain  should  also 
regulate  the  mechanism  which  has  guarded 
the  entry  into  the  lung  and  eventually 
developed  into  the  organ  of  voice. 

The  Development  of  the  Mobile  Head  and 
Tongue. — Another  decisive  change  came 
with  the  appearance  of  the  neck  and  the 
development  of  the  mobile  head.  This  modi- 
fication was  determined  in  the  interest  of 
greater  range  in  directing  movements  of  the 
body  and  extremities.  The  increased  mobil- 
ity complicated  the  function  of  balance.  It 
introduced  new  planes  of  motion  between 
the  head  and  the  trunk  and  created  new 
demands  upon  the  balancing  mechanism.  It 
also  added  much  to  the  function  of  equili- 
brium as  concerned  in  the  movements  of  the 
eyes  and  the  head  together. 

The  addition  of  the  mobile,  muscular 
tongue  implicated  the  medulla  in  another 
function  and  complicated  its  branchiomeric 
control  by  the  inclusion  of  the  myotomes  of 
two  or  three  body  segments  (lingual  meta- 
meres).  In  this  light  the  segmentation  of  the 
medulla,  at  least  in  the  higher  vertebrates, 
must  be  complex.  It  is  fundamentally  influ- 
enced by  the  gill  segments,  but  is  later  sup- 
plemented by  the  addition  of  at  least  two  or 
three  metameric  segments.  The  encephalo- 
mere  of  the  medulla  is  not,  therefore,  the 
equivalent  of  the  myelomere.  In  the  higher 
vertebrates  it  represents  a  branchial  segmen- 
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tation  to  which  is  added  an  element  of 
metameric  segmentation. 

Modifications  of  the  Face. — Certain 
changes  in  the  face  also  made  their  impress 
upon  the  medulla  oblongata  and  determined 
the  development  of  one  of  its  most  promin- 
ent nuclei.  The  face  in  the  lower  terrestrial 
vertebrates  consists  of  a  bony  mask  covered 
by  skin,  quite  incapable  of  facial  movements 
and  devoid  of  facial  expression.  When  the 
scaly  skin  is  removed  from  the  facial  portion 
of  the  skull  in  the  reptile,  no  facial  muscles 
are  found.  This  immobile  and  non-muscular 
face  also  occurs  in  birds.  It  is  only  in  the 
mammals  that  the  soft  muscular  lips  and  the 
muscular  layers  about  the  nose,  eyes,  ears 
and  forehead  make  their  appearance. 
Equipped  with  this  facial  musculature  cap- 
able of  expressing  various  emotions,  the 
mammal  has  acquired  a  new  instrument  for 
adjustment  to  its  social  environment.  The 
expression  of  anger  serves  as  a  warning 
against  encroachment,  as  that  of  hatred  is  a 
warning  against  impending  attack.  These 
and  many  other  emotive  expressions  furnish 
an  effective  equipment  for  social  adjust- 
ments possessed  only  by  such  animals  as 
have  a  muscular,  mobile  face. 

The  origin  of  the  facial  muscles  is  a  mat- 
ter of  dispute.  It  seems  probable  that  the 
facial  nerve  supplying  these  muscles  had  its 
inception  in  the  nerve  fibers  which  originally 
supplied  the  platysma  muscles  on  the  surface 
of  the  throat,  as  well  as  the  immediately 
underlying  sphincter  colli  muscle.  This  sheaf 
of     subcutaneous     muscle     has     gradually 


shifted  upward  to  take  its  place  over  the  old 
bony  mask  of  the  vertebrate  head  beneath 
the  skin.  It  has  carried  with  it  the  original 
innervation  through  the  facial  nerve.  It 
seems  probable  that  these  primitive  muscles, 
situated  in  the  region  of  the  neck  and  ulti- 
mately spreading  to  the  face,  arose  as  part 
of  the  gill  apparatus.  They  would  in  this 
sense  be  derivatives  of  the  gill  muscles 
which  were  supplied  by  the  post-trematic 
branch  of  the  seventh  nerve  in  the  fish. 

The  Influence  of  Suprasegmental  Struc- 
tures.— Among  the  other  influences  modify- 
ing the  form  of  the  medulla  must  be  men- 
tioned the  greater  need  for  equilibratory 
control  witnessed  in  the  development  of  the 
cerebellum  and  the  introduction  of  volitional 
control  attending  the  appearance  and  expan- 
sion of  the  cerebral  hemispheres. 

The  medulla  oblongata,  from  the  begin- 
ning of  vertebrate  organization,  has  com- 
prised a  series  of  segments  in  which  was 
vested  the  autonomous  control  of  cardiovas- 
cular, respiratory  and  gastro-intestinal  ac- 
tivities. To  these  offices  have  been  added  the 
regulation  of  body  movement  in  the  inter- 
ests of  equilibrium  and  a  special  mechanism 
which  made  the  auditory  function  possible. 

The  interpretation  of  the  anatomy  of  the 
medulla  will  be  aided  by  holding  these  facts 
in  the  foreground.  The  explanation  of  the 
modifications  to  which  this  organ  has  been 
subject  in  man  must  be  sought  in  the  pro- 
gressive adaptations  developed  in  conse- 
quence of  special  adjustments  to  terrestrial 
life. 


II 


THE  FUNCTIONAL  SIGNIFICANCE  OF  THE  MEDULLA  OBLONGATA 


Functions  of  the  Gray  Matter. — The 
functions  of  the  gray  matter  of  the  medulla 
oblongata  may  be  classified  with  reference 
to  the  components  through  which  they  act. 
The  chief  function  of  this  portion  of  the 
brain  is  represented  by  the  splanchnic 
autonomy  which  the  medulla  holds  over  the 
vital  processes  of  respiration,  cardiac  action, 
deglutition    and    intestinal    activity.    This 


autonomy  is  expressed  in  the  activities  of 
the  splanchnic  motor  and  splanchnic  sensory 
components  of  the  nervous  system. 

In  addition  to  tliese  splanchnic  activities, 
the  gray  matter  of  the  medulla  acts  as  a 
relay  station  for  several  qualities  of  somatic 
sensibility  and  mediates  influences  which 
control  the  action  of  certain  somatic 
muscles. 
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Splanchnic  Motor  Functions  of  the  Me- 
dulla.— Through  the  dorsal  motor  nucleus  of 
the  vagus  and  glossopharyngeus  nerves,  the 
medulla  innervates  many  glandular  effectors 
and  involuntary  muscles.  Among  these 
motor  and  glandular  effectors  are: 

1.  The  muscles  of  the  soft  palate. 

2.  The  constrictors  of  the  phar\'nx. 

3.  The  muscles  of  the  esophagus. 

4.  The  muscles  of  the  stomach. 

5.  The  muscles  of  the  intestines  and  part 
of  the  colon  as  far  as  the  descending  colon. 

6.  The  musculature  of  the  bronchial  tree 
and  trachea. 

7.  The  musculature  of  the  heart. 

It  also  innervates  the  salivary  glands 
through  the  inferior  salivary  nucleus  as 
w^ell  as  exerting  an  effector  influence  over 
the  glycogenic  activity  of  the  liver  and  the 
secretions  of  the  pancreas.  Through  the 
vagus  and  the  medulla  aids  in  activating  the 
glands  of  the  stomach  and  intestines. 

The  innervation  of  the  fauces  and 
pharA^nx  is  furnished  by  the  glossopharyn- 
geal nerv-e,  while  the  lower  portions  of  the 
respirator}'  and  gut  tracts  are  regulated  by 
the  vagus.  The  medulla  oblongata  controls 
the  muscular  activities  of  the  lan,'nx,  the 
impulses  to  which  are  supplied  by  the  nu- 
cleus ambiguus.  It  also  in  part  controls  the 
facial  muscles,  through  the  motor  nucleus  of 
the  facial  ner\'e  which  is  the  final  common 
pathway  for  the  musculature  of  expression 
and  the  plat\-sma  myoides  muscle. 

Splanchnic  Sensory  Functions  of  the 
Medulla. — Through  the  sensory  nuclei  of 
the  vagus  and  glossopharyngeus  nerves,  the 
medulla  affords  the  following  areas  their 
splanchnic  sensory  supply; 

1.  Part  of  the  dura  mater  in  the  region 
of  the  sinus  transversus. 

2.  The  soft  palate. 

3.  The  posterior  third  of  the  special 
sense  of  taste ;  in  this  region  it  also  supplies 
the  mucosa  of  the  Eustachian  tube  and 
through  Jacobson's  branch  of  the  glosso- 
pharyngeal ner\'e,  the  tympanic  cavity,  the 
fenestra  ovalis,  the  fenestra  rotunda  and  the 
mucosa  of  the  mastoid  cells. 

4.  The  pharynx  and  epiglottis. 


5.  The  larynx. 

6.  The  trachea. 

7.  The  respiratory  mucosa. 

8.  The  mucosa  of  the  esophagus. 

9.  The  mucosa  of  the  stomach. 

10.  The  mucosa  of  the  duodenus,  jejunum 
and  ileum. 

11.  The  mucosa  of  the  bile  ducts. 

12.  The  mucosa  of  the  ascending  and 
transverse  colon. 

13.  The  heart  and  pericardium. 
Concerning  the  supply  of  the  sense  of 

taste  to  the  posterior  third  of  the  tongue, 
the  arch  of  the  palate  and  the  uvula,  there 
is  some  difference  of  opinion.  According  to 
certain  authorities,  the  trigeminus  nerve 
supplies  the  sensor}'  element  and  the  ninth 
nerve  the  special  taste  innervation.  Accord- 
ing to  others,  the  glossopharyngeal  nerve  is 
wholly  sensory,  while  the  trigeminus  is  the 
taste  nerve ;  some  believe  that  each  of  these 
two  nerves  has  a  dual  function,  in  part  sen- 
sory and  in  part  taste.  The  central  receiving 
station  for  the  sense  of  taste  is  the  nucleus 
fasciculus  solitarius.  The  root  fibers  enter- 
ing into  connection  with  this  nucleus  arise 
chiefly  in  the  seventh  and  ninth  nerves,  al- 
though the  tenth  nerve  may  make  a  small 
contribution  to  it. 

The  medulla  innervates  the  anterior  two- 
thirds  of  the  tongue  with  special  splanchnic 
sensory  fibers  of  taste  through  the  chorda 
tympani,  the  sensor}'  division  of  the  facial 
nerve. 

Somatic  Motor  Functions  of  the  Medulla 
Oblongata. — Through  the  hypoglossal  nerve 
the  medulla  supplies  all  of  the  intrinsic 
muscles  of  the  tongue.  These  muscles  are 
derived  from  myotomes  and  hence  the 
tongue  is  to  be  regarded  as  belonging  to  the 
somatic  motor  system. 

By  means  of  the  inferior  olive,  the 
medulla  furnishes  an  important  center  for 
the  coordinative  control  of  the  eye  and  head 
movements  together. 

The  functional  significance  of  the  inferior 
olivary  body  is  not  clear  at  present.  Bechte- 
rew  regards  it  as  a  center  for  static  equilib- 
rium. This  supposition  does  not  seem  to 
accord  well  with  the  facts.  The  olive  reaches 
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its  highest  development  in  those  animals  re- 
quiring the  most  exact  cooperative  coordina- 
tion between  eye  movements  and  movements 
of  the  head.  The  anatomical  connections  of 
the  olive  lead  to  the  belief  that  its  function 
is  the  coordination  of  these  movements.  Its 
connection  with  the  cerebellum  through  the 
olivo-cerebellar  fibers,  with  the  nuclei  of  the 
oculomotor  apparatus  through  the  central 
tegmental  tract,  and  with  the  upper  cervical 
segments  of  the  spinal  cord  through  the 
tract  of  Helweg,  seem  to  point  to  a  mechan- 
ism which  is  especially  well  adapted  to  bring 
into  relation  movements  of  the  eyes  and  of 
the  head. 

The  Somatic  Sensory  Functions  of  the 
Medulla  Oblongata. — The  medulla  oblon- 
gata serves  as  the  chief  relay  station  in  the 
pathway  of  impulses  arising  in  the  inner  ear 
and  proceeding  to  the  auditory  area  of  the 
brain  to  serve  the  purposes  of  audition. 
These  fibers  develop  in  connection  with  the 
cochlear  portion  of  the  eighth  nerve.  The 
more  primitive  division  of  the  eighth  nerve, 
that  which  is  connected  with  the  semicircu- 
lar canals,  the  utricle  and  saccule,  also  re- 
ceives a  relay  in  the  medulla.  This  relay  con- 
nects with  certain  areas  of  the  brain  in- 
volved in  equilibratory  control.  According  to 
some  authorities,  the  fibers  arising  in  the 
organs  of  the  vestibular  system  belong  to 
the  proprioceptive  system,  as  do  also  the 
fibers  which  arise  in  the  muscles,  joints  and 
bones.  There  can  be  no  objection  to  consid- 
ering the  vestibular  fibers  as  integral  parts 
of  the  proprioceptive  system,  provided  it  is 
recognized  that  their  end  organs  are  geneti- 
cally related  to  the  ectoderm.  The  end- 
organs  of  the  muscles,  joints  and  bones,  on 
the  other  hand,  are  related  to  the  mesoderm. 
The  medulla,  by  means  of  the  nucleus  cunea- 
tus,  the  nucleus  gracilis,  and  the  substantia 
gelatinosa,  affords  relays  for  the  discrimina- 
tive types  of  sensibility  coming  from  the  leg 
and  lower  trunk,  from  the  arm  and  upper 
trunk,  from  the  back  of  the  head  and  face. 
It  is  probable  that  through  the  relay  of  the 
substantia  gelatinosa  all  types  of  sensory 
impulses  are  transmitted  to  the  cerebral 
cortex. 


A  small  aberrant  branch  of  the  vagus 
nerve  supplies  a  cutaneous  area  in  the  exter- 
nal ear  immediately  surrounding  the  ex- 
ternal auditory  canal.  This  innervation  is 
effected  through  Arnold's  nerve. 

Simple  Reflexes  Mediated  Through  the 
Medulla  Oblongata.  The  coughing  reflex. — 
This  reflex  may  be  determined  by  stimula- 
tion of  the  mucous  membrane  of  the 
pharynx,  of  the  larynx,  of  the  trachea,  of 
the  bronchial  tree  or  the  external  auditory 
canal.  The  afferent  impulses  are  conveyed  by 
branches  of  the  vagus  nerve.  They  reach  the 
dorsal  nucleus  of  the  vagus  and  are  trans- 
mitted to  the  respiratory  nucleus  of  the 
medulla  which  occasions  a  forceful  expira- 
tory effort  preceded  by  a  deep  inspiration. 

The  swallowing  reflex. — This  reflex  is 
occasioned  by  mechanical  stimulation  of  the 
wall  of  the  pharynx  and  is  activated  through 
branches  of  the  vagus  and  glossopharyngeal 
nerves.  The  motor  center  of  the  reflex  is  in 
the  dorsal  vago-glossopharyngeal  nucleus. 
Section  of  the  glossopharyngeal  nerve 
causes  the  disappearance  of  the  swallowing 
reflex. 

Vomiting  or  regurgitation  reflex. — This 
reflex  may  be  determined  by  abnormal 
stimuli  in  the  region  of  the  cardia  of  the 
stomach,  in  the  wall  of  the  pharynx,  in  the 
gastrointestinal  tract,  or  in  the  internal  ear. 
The  afferent  arm  of  the  reflex  is  furnished 
by  the  vagus  and  glossopharyngeal  nerves. 
The  motor  center  is  in  the  dorsal  motor 
nucleus  of  the  vagus,  a  special  subdivision 
of  which  is  sometimes  spoken  of  as  the 
vomiting  center.  The  efferent  arm  of  the 
reflex  is  furnished  by  the  vagus  nerve. 

The  salivary  reflex. — This  reflex  may  be 
determined  by  stimulation  of  the  mucous 
membrane  of  the  vestibule  of  the  mouth,  of 
the  lips  or  of  the  general  mucosa  of  the  oral 
cavity  by  gustatory  stimuli  such  as  chemical 
or  mechanical  stimuli.  Stimulation  of  the 
chorda  tympani,  of  the  oral  distribution  of 
the  trigeminus  or  of  the  glosso-pharyngeal 
area,  will  cause  the  passage  of  afferent  im- 
pulses to  the  nucleus  salivatorius  inferior  in 
the  medulla  and  determine  effector  impulses 
activating  the  salivary  glands. 
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The  sneezing  reflex. — This  reflex  may  be 
determined  by  afferent  impulses  received 
from  the  mucous  membrane  of  the  nasal 
cavity  by  way  of  the  trigeminal  nerve. 
When  transmitted  to  the  respiratory  nucleus 
in  the  medulla  they  activate  a  forceful  expir- 
atory effort,  forcing  the  air  through  the 
nasal  passages  under  considerable  pressure. 

The  sucking  reflex  of  the  new-born  may 
be  regarded  as  a  simple  reflex,  inasmuch  as 
it  is  determined  by  the  presence  of  an  object 
in  the  mouth  of  an  infant,  thus  stimulating 
the  trigeminal  and  glossopharyngeal  nerves 
to  transmit  sensory  impulses  to  the  medulla 
from  which  arise  motor  impulses  distributed 
through  the  hypoglossal,  glossopharyngeal 
and  facial  nerves,  bringing  the  respiratory 
centers  into  play  at  the  same  time.  In  later 
life  this  reflex  is  conditioned  by  control  from 
higher  divisions  of  the  brain. 

THE   MEDULLA  IN  ITS  RELATION   TO  SPECIAL 
FUNCTIONS 

The  medulla  oblongata  has  autonomous 
control  over  certain  vital  functions,  chief 
among  them  being  those  of  respiration, 
cardiac  activity,  ingestion,  deglutition  and 
digestion  of  food,  circulation,  metabolism 
and  secretion. 

The  Medulla  Oblongata  in  its  Relation  to 
Respiration. — In  considering  the  relation  of 
the  medulla  oblongata  to  the  function  of 
respiration,  it  is  not  proposed  to  discuss  the 
physiology  of  this  mechanism  as  a  whole, 
but  rather  the  role  which  the  myelencepha- 
lon  plays  in  it. 

The  muscle  groups  active  in  the  respira- 
tory mechanism. — The  respiratory  mechan- 
ism brings  into  action  certain  muscular 
groups  of  the  body.  These  may  be  classified 
as  (i)  the  principal  groups;  (2)  the  ordi- 
nary accessory  groups,  and  (3)  the  extra- 
ordinary accessory  groups.  In  extreme 
emergency,  it  is  probable  that  few  muscles 
of  the  body  are  exempt  from  participation 
in  the  respiratory  effort. 
I.  The  principal  muscle  groups  active  in  the 

respiratory  system : 

a.  The  chief  muscles  acting  in  respira- 


tion are  the  diaphragms,  which  are 

supplied  by  the  phrenic  nerve,  the 

latter  arising  in  the  third,  fourth  and 

fifth  cervical  segments  of  the  spinal 

cord. 

h.  The  external  intercostal  muscles  and 

the  intercartilaginous  muscles,  which 

are  supplied  by  the  intercostal  nerves 

arising  in  the  thoracic  segments  of 

the  spinal  cord,  from  the  first  to  the 

t\yelfth  inclusive. 

c.  The  long  and  short  levator  of  the 

muscles  of  the  ribs  supplied  by  the 

dorsal    branches    of   the    intercostal 

nerves. 

These  groups  of  muscles  act  in  ordinary 

inspiration,    while    in    ordinary    expiration 

there  is  no  actual  muscular  contraction,  since 

the  elasticity  of  the  tissues  of  the  thoracic 

basket,  together  with  that  of  the  lungs  and 

the     abdominal    muscles,     determines    the 

expiratory  movement. 

2.  The  ordinary  accessory  muscles  active  in 
the  respiratory  mechanism  : 

a.  The  scaleni  muscles,  innervated  by 
the  cervical  and  brachial  plexus  and 
arising  in  the  upper  cervical  segments 
of  the  spinal  cord. 

b.  The  serratus  posticus  superior 
muscle,  supplied  by  the  dorsalis 
scapulae  nerve  which  arises  in  the 
cervical  segments  of  the  spinal  cord. 

c.  The  sterno-cleido-mastoid  muscle, 
supplied  by  the  spinal  accessory 
nerve. 

d.  The  trapezius  muscle,  supplied  by  the 
spinal  accessory  nerve. 

e.  The  rhomboid  muscles,  supplied  by 
the  dorsalis  scapulae  nerve,  which 
arises  in  the  cervical  segments  of  the 
spinal  cord. 

/.  The  pectoralis  minor  muscle,  supplied 
by  the  anterior  thoracic  nerves. 
Certain  muscle  groups  serve  to  assist  the 
respiratory  act  by  increasing  the  capacity  of 
the  passages  admitting  the  air.  These  are: 
a.  The  depressors  of  the  larynx,  the 
sternohyoideus    and    the    sternothy- 
roideus  muscles,  supplied  by  the  de- 
scendens  hypoglossi  nerve. 
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b.  The  crico-arytenoideus  posterior  and 
the  thyro-arytenoideus  separate  the 
vocal  cords.  These  muscles  are  sup- 
plied by  the  recurrent  laryngeal 
nerve,  a  branch  of  the  vagus. 

c.  The  depressors  of  the  lower  jaw  sup- 
plied by  the  trigeminal,  facial  and 
hypoglossal  nerves. 

d.  The  depressors  of  the  tongue  sup- 
plied by  the  hypoglossal  nerve  and 
the  pharyngeal  plexus. 

e.  The  levator  palati  supplied  by  the 
pharyngeal  plexus. 

/.  The  azygos  uvulae  supplied  by  the 

pharyngeal  plexus. 
g.  The  dilator  narium  anterior  and  pos- 
terior supplied  by  the  facial  nerve. 
h.  The  levator  alae  nasi  supplied  by  the 
facial  nerve. 

In  deep  expiration  the  abdominal  muscles 
take  part  by  compressing  the  abdomen. 
These  muscles  are  supplied  by  the  abdominal 
branches  of  the  eighth  and  twelfth  intercos- 
tal nerves  inclusive. 

The  internal  intercostal  muscles  also  act 
in  deep  inspiration  to  increase  the  capacity 
of  the  thoracic  cavity. 

3.  The  extraordinary  accessory  groups 
active  in  respiration. — In  labored  and  ex- 
treme respiratory  effort,  the  entire  muscula- 
ture of  the  body  may  act.  This  is  seen  in 
c-ases  of  suffocation  when  the  whole  body  is 
thrown  into  convulsive  movement  in  the 
struggle  to  gain  air  supply. 

Respiratory  Coordinating  Center  of  the 
Medulla  Oblongata. — The  fact  that  such  a 
wide  range  of  the  muscles  may  come  into 
action  to  meet  the  requirements  of  respira- 
tion indicates  the  necessity  of  some  coordi- 
nating center  which  shall  have  control  over 
the  entire  skeletal  musculature  of  the  body 
and  which,  under  extreme  circumstances, 
may  make  use  of  these  muscles  in  a  most 
effective  manner.  The  presence  of  such  a 
coordinating  center  for  respiration  has  long 
been  suspected  and  is  sl411  a  subject  of 
debate. 

The  first  exact  localization  of  it  was  made 
by  Legallois  and  Flourens  who  placed  this 
center  in  the  medulla  oblongata  in  the  region 


of  the  calamus  scriptorius.  Florenz  called 
this  center  the  Noeud  Vital.  He  believed  that 
the  center  was  situated  deep  in  the  reticular 
formation  upon  either  side  of  the  raphe  at 
the  lower  angle  of  the  fourth  ventricle. 
Schiff  and  Girard  placed  the  respiratory  cen- 
ter in  the  ala  cinerea,  while  Mislavski  located 
it  in  a  nucleus  ventral  to  the  hypoglossal 
nucleus  in  the  reticular  formation.  Gad  and 
Marinesco  confirmed  this  general  location, 
while  Bechterew  placed  it  in  the  formatio 
reticularis  grisea  on  either  side  of  the  emerg- 
ing fibers  of  the  twelfth  nerve.  There  is  a 
general  consensus  of  opinion  that  this  res- 
piratory nucleus  is  situated  in  the  medulla 
oblongata  and  in  the  region  of  the  gray  por- 
tion of  the  reticular  formation.  According 
to  the  usual  interpretation  of  the  respiratory 
center,  all  impulses  influencing  the  principal 
and  accessory  muscular  mechanisms  of  res- 
piration are  ultimately  delivered  through 
this  coordinating  nucleus  of  the  medulla  ob- 
longata. The  nucleus  not  only  comes  under 
the  immediate  influence  of  reflex  activity, 
but  is  controlled  from  the  cerebral  cortex 
by  voluntary  impulses.  By  its  connection 
with  the  sensory  elements  of  the  cranial 
nerves,  it  responds  to  stimuli  received  by  the 
receptors  in  the  mouth,  pharynx,  larynx  and 
lung,  as  well  as  in  the  nasal  passages.  It 
thus  furnishes  a  center  which  serves  to  pro- 
tect the  air  passages  against  invasion  of 
deleterious  substances. 

Chief  Source  of  Stimulation  for  the  Res- 
piratory Center. — The  venosity  of  the  blood 
acts  as  the  chief  source  of  stimulation  for 
the  respiration  center  of  the  medulla  ob- 
longata. The  greater  the  venosity  of  the 
blood,  the  greater  is  the  degree  of  stimu- 
lation carried  to  the  nucleus  in  the  forma- 
tio reticularis  grisea.  In  addition  to  this 
stimulation,  certain  products  of  metabol- 
ism appear  to  activate  this  center,  as  wit- 
nessed in  yawning  when  the  individual  is 
fatigued. 

Other  stimuli  may  affect  the  respiratory 
center.  This  is  particularly  true  of  olfactory 
stimuli  received  from  the  first  cranial  nerve, 
which  cause  a  distinct  reflex  respiratory  act. 

Cutaneous  stimuli  upon  the  surface  of  the 
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face  and  head  determine  a  reflex  expiratory 
act,  followed  by  deep  inspiration. 

Stimulation  in  the  sensory  area  of  the 
glossopharyngeus  and  vagus  nerves  is  fol- 
lowed by  a  respiratory  reflex  movement. 

Stimuli  from  the  surface  of  the  body, 
particularly  a  sudden  application  of  cold 
or  stimuli  causing  pain,  result  in  a  deep  in- 
spiratory act,  followed  by  expiration. 

Auditory  stimuli  may  cause  an  inhibition 
of  respiratory  movement  of  all  types  which 
probably  is  in  the  interest  of  assisting  the 
sense  of  hearing. 

Other  respiratory  acts  than  those  imme- 
diately concerned  in  respiration. — A  respira- 
tory act  may  be  so  modified  as  to  give  rise  to 
phenomena  quite  different  from  those  of 
ordinary  respiration.  Many  of  these  modi- 
fications of  respiration  are  simple  reflexes, 
but  some  are  determined  by  more  complex 
reflex  associations.  Among  the  modifications 
of  the  respiratory  act  are  coughing  and 
sneezing,  which  have  already  been  referred 
to  as  simple  reflexes  for  the  purposes  of 
defense  of  the  respiratory  tract.  Snuffling 
and  other  reflex  respiratory  activities  prob- 
ably belong  in  the  same  group.  Snoring  is 
a  modification  of  breathing  determined  by 
the  fact  that  in  sleep  certain  changes  occur 
in  the  upper  respiratory  passages.  The  res- 
piratory act  may  be  so  modified  as  to  give 
rise  to  yawning  and  sighing,  both  of  which 
are  indicative  of  changes  in  metabolism  con- 
sequent upon  fatigue  and  produce  an  in- 
creased respiratory  effort  in  order  to  fill  the 
lung  with  more  than  its  usual  amount  of  air. 
Both  of  these  reactions  may  be  regarded  as 
the  fesult  of  direct  stimulation  of  the  res- 
piratory center,  and  while  they  are  to  some 
extent  subject  to  the  influence  of  the  will, 
they  are  reflexes  in  their  essential  nature. 
Hiccoughing  is  another  type  of  modified 
respiration,  occasioned  by  irritations  in  the 
course  of  the  vagus  nerve.  Here  the  usual 
site  of  irritation  is  in  the  gastrointestinal 
tract,  but  the  irritant  may  be  located  in  any 
part  of  the  vagal  distribution.  Laughing  and 
crying  are  modifications  of  respiration,  re- 
sulting from  excitation  of  the  higher  cen- 


ters, particularly  those  which  have  to  do 
with  the  regulation  of  the  emotions. 

One  type  of  modified  breathing  usually 
regarded  as  pathological  is  the  Cheyne- 
Stokes  respiration.  This  consists  of  a  regular 
series  of  respiratory  efforts  in  crescendo, 
beginning  slowly  and  regularly  with  deep 
inspiration  and  expiration,  increasing  in 
rate  and  rhythm  and  becoming  more  and 
more  shallow  until  en  actual  period  of 
apnea  is  reached.  This  period  in  which  res- 
piration is  suspended  lasts  for  several  sec- 
onds and  then  the  same  series  of  deep  regu- 
lar respiratory  movements,  at  first  slow  but 
passing  into  crescendo,  appear.  The  Cheyne- 
Stokes  respiration  has  been  explained  as  due 
to  a  vascular  spasm  so  affecting  the  respira- 
tory center  as  to  cause  exhaustion  of  it. 
It  should  not,  however,  be  regarded  as  a 
necessarily  pathological  clinical  phenomenon 
because  the  same  type  of  respiration  often 
occurs  in  ordinary  sleep.  Although  this  is  a 
common  sj-mptom  of  brain  disease,  it  is  not 
due  to  any  known  focal  lesion. 

The  Significance  of  the  Vagus  Nerve  in 
Respiration. — The  vagus,  which  innervates 
the  pulmonary  tract  with  its  sensory  and 
motor  nerve  fibers,  acts  as  a  regulator  of  res- 
piration. It  regulates  the  oxygen  Intake  to 
the  needs  of  economy.  This  may  be  more 
graphically  expressed  in  the  ratio  that  the 
frequency  and  depth  of  respiration  vary  di- 
rectly with  the  character  and  intensity  of  the 
stimulus ;  for  example,  during  sleep  the  char- 
acter and  intensity  of  the  stimulus  is  mini- 
mum and  the  frequency  and  depth  of  respi- 
ration is  correspondingly  low.  In  sleep  there 
is  low  metabolism  and  less  oxygen  is  needed, 
hence  there  is  a  less  frequent  and  less  deep 
respiratory  movement.  In  pneumonia,  on 
the  other  hand,  when  there  is  an  actual  air 
hunger  because  of  the  compromised  air 
space  in  the  lung,  the  body  needs  more  oxy- 
gen and  there  is  a  corresponding  increase  in 
the  frequency  and  depth  of  respiration.  An- 
other example  illustrating  this  relation  of 
the  vagus  to  respiration  is  seen  in  the  experi- 
mental animal  in  which  both  vagi  are  cut. 
In  the  bilaterally  vagotomized  dog,  because 
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the  respiratory  center  is  no  longer  receiving 
impressions  from  the  lungs,  the  normal  vari- 
ation in  the  ratio  between  the  frequency  and 
depth  of  respiration  to  the  character  and 
intensity  of  the  stimulus  is  lost.    When  the 
vagotomized  dog  is  placed  in  a  chamber  in 
which  the  air  is  gradually  heated,  its  respira- 
tory activity  does  not  show  the  same  propor- 
tional change  as  it  does  in  the  normal  dog. 
In    the    normal    animal,    panting    becomes 
conspicuous  with  the  rise  of  temperature, 
undoubtedly  due  to  the   fact  that  the   in- 
creased amount  of  heat  conveyed  in  the  air 
serves  as  a  stimulus  which  causes  respiration 
to  deepen  and  become  more  frequent.  The 
vagotomized  dog  has  no  means  of  conveying 
this  change  of  atmospheric  heat  to  his  respi- 
ratory center,  hence  there  is  no  proportion- 
ate variation  in  his  respiratory  movement. 
The  vagus  in  its  peripheral  pulmonic  distri- 
bution is  largely  a  receptor  responding  to 
mechanical  and  chemical  stimuli,  which  it 
transmits  first  to  its  primary  end  stations, 
and  then  to  the  nucleus  respiratorius.     The 
influence  from  this  nucleus  may  spread  to 
the  entire  musculature  of  the  body  should 
the  needs  of  respiration  make  such  demands. 
The  condition  of  the  blood  in  the  alveolar 
capillaries  may  also  be  active  in  this  reflex. 
The  vagus  through  the  superior  laryngeal 
nerve    inhibits    respiration    as    a    defence 
against  foreign  bodies  or  determines  modifi- 
cations of  respiration  such  as  coughing  in 
the  interests  of  the  same  object.  The  vagus, 
therefore,  in  its  relation  to  the  respiratory 
cycle  is  a  regulator,  having  especial  control 
over  the  ratio   between  the  intensity  and 
character  of  the  stimulus  on  the  one  hand 
and  the  frequency  and  depth  of  the  respira- 
tory movement  on  the  other.  The  influence 
of  the  will  upon  respiration  is  not  complete. 
It  is  impossible  to  suppress  voluntarily  the 
respiratory  movement  or  much  to  increase 
its  rate  by  volition.  Nevertheless,  most  of 
the   principal    respiratory    movements,    to- 
gether with  the  modifications  of  respiration, 
may  be  imitated  at  will.    Sighing  and  yawn- 
ing are  slightly  more  subject  to  the  will  than 
sneezing  or  coughing,  which  are  difficult  to 
control  by  volition.     Laughing  and  crying, 


while  essentially  reflexes  of  the  emotive 
sphere,  are  in  part  subject  to  the  will.  The 
psychic  control  of  respiration,  therefore,  is 
but  partial,  and  always  is  superseded  by  the 
reflex  requirements  of  economy  in  its  need 
for  oxygen. 

The  Medulla  in  its  Relation  to  Phonation. 
— Phonation,  the  production  of  the  voice, 
and  its  highly  modified  development,  speech, 
depend  upon  three  primary  mechanical  fac- 
tors which  are: 

1.  Increase  in  the  tension  of  the  air  in  the 
lung  behind  the  larynx. 

2.  The  narrowing  of  the  rima  glottis  by 
the  movements  of  the  vocal  cords. 

3.  Changes  in  the  pharynx  and  the  mouth 
cavity  as  well  as  in  the  position  of  the  soft 
palate,  jaws,  tongue  and  lips. 

The  muscles  which  determine  these  acts 
are: 

1.  The  expiratory  and  inspiratory  muscles. 

2.  The  laryngeal  muscles. 

3.  The  pharyngeal,  palatal,  lingual,  facial 
and  mandibular  muscles. 

Special  Functions  of  the  Medulla  in  the 
Control  of  the  Act  of  Phonation. — The  me- 
dulla oblongata  takes  its  importance  in  con- 
nection with  this  mechanism  from  its  control 
of  the  larynx,  the  pharynx  and  part  of  the 
soft  palate.  In  controlling  the  larynx,  it 
regulates  the  activity  of  the  following 
muscles : 

1.  The  adductors  of  the  vocal  cords. 

a.  The  thyro-  arytenoideus  externus 

b.  The  thyro-arytenoideus  internus. 

c.  The  thyro-aryepiglotticus. 

d.  The  arytenoideus  custicus. 

e.  The  crico-aryteno'ideus  lateralis. 

2.  The  abductors  of  the  vocal  cords. 
a.  The  crico-arytenoideus. 

h.  The  arytenoideus  posticus. 

3.  The  tensors  of  the  vocal  cords. 

a.  The  cricothyroideus. 

h.  The  geniohyoideus. 
The  medulla  Hkewise  has  control  of  the 
muscular  groups  which  serve  to  increase  the 
pressure  in  the  lungs  ready  for  expulsion 
through  the  rima  glottis.  This  is  accom- 
plished through  the  respiratory  center.  The 
larynx  is  supplied  by  the  recurrent  laryngeal 
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nerve  which  innervates  all  of  the  muscles 
except  the  cricothyroid,  the  latter  being 
supplied  by  the  superior  laryngeal  nerve. 
The  medulla,  furthermore,  innervates  the 
pharynx,  the  palate,  the  tongue  and,  in  part, 
the  lips,  in  the  acts  performed  by  these  struc- 
tures in  phonation.  A  center  for  phonation 
is  in  all  probability  located  in  the  nucleus 
ambiguus  in  the  medulla  oblongata. 

The  Medulla  Oblongata  in  its  Relation  to 
Deglutition  and  Digestion. — Deglutition  is  a 
complex  act  having  the  following  phases  or 
series  of  movements: 

The  first  series  of  movements  results  in 
grasping  the  bolus  by  the  mouth  which  de- 
pends upon  movements  of  the  jaws,  of  the 
tongue,  of  the  lips  and  of  the  cheeks.  The 
movements  of  the  jaws  are  controlled  by 
the  motor  division  of  the  fifth  cranial  nerve 
whose  nucleus  is  situated  in  the  pons 
varoHi.  The  movements  of  the  tongue  are 
controlled  by  the  hypoglossal  nerve  whose 
nucleus  is  in  the  medulla.  The  movements 
of  the  lips  and  cheeks  are  controlled  by  the 
seventh  nerve  whose  nucleus  is  in  part  in 
the  medulla,  but  mainly  in  the  pons. 

The  second  series  of  movements  in  de- 
glutition result  in  the  introduction  of  the 
bolus  into  the  fauces.  This  is  determined  by 
combined  movements  of  all  of  the  muscle 
groups  acting  in  the  first  phase,  participating 
to  obliterate  the  mouth  cavity.  By  pressure 
of  the  tongue  upon  the  hard  palate,  closure 
of  the  jaw  and  compression  of  the  lips  and 
cheeks,  the  bolus  is  forced  into  the  isthmus 
of  the  fauces. 

The  third  series  of  movements  results  in 
the  closure  of  the  posterior  nares  to  prevent 
the  regurgitation  of  food  or  fluid  through 
the  nose.  This  is  accomplished  by  the  eleva- 
tion of  the  soft  palate,  thus  acting  as  a  valve 
to  close  off  the  orifice  of  the  posterior  nares. 
These  muscles  acting  in  this  capacity  are 
supplied  by  the  ninth  and  tenth  cranial 
nerves  and  have  their  nuclei  in  the  medulla 
oblongata. 

The  fourth  phase  of  deglutition  depends 
upon  the  closure  and  elevation  of  the 
larynx  with  the  object  of  preventing  the  en- 
trance of  food  or  fluid  into  the  air  passages 


and  also  of  opening  wider  the  upper  orifice 
of  the  gastrointestinal  canal.  This  act  is 
largely  accomplished  through  the  action  of 
the  myelohyoid  and  digastric  muscles,  which 
cause  the  larynx  to  be  drawn  forward  and 
upward,  while  the  closure  of  the  larynx  is 
accomplished  by  the  epiglottis  and  the  par- 
tial approximation  of  the  vocal  cords.  The 
muscles  causing  the  elevation  and  forward 
movement  of  the  larynx  are  supplied  by  the 
fifth  and  seventh  cranial  nerves,  part  of  the 
motor  nucleus  of  the  latter  being  situated  in 
the  medulla.  The  vagus  innervates  the  mus- 
cles producing  the  valve-like  changes  in  the 
epiglottis  and  the  vocal  cords,  and  has  its 
center  of  control  entirely  in  the  medulla. 

The  grasp  of  the  bolus  by  the  pharynx 
takes  place  as  a  result  of  a  contraction  of  the 
constrictor  muscles  of  the  pharynx.  These 
muscles  are  innervated  by  the  glossopharyn- 
geal nerve  which  has  its  origin  in  the 
medulla. 

Deglutition  is  completed  by  the  longitud- 
inal and  circular  muscle  layers  of  the 
esophagus  which  are  innervated  by  the 
vagus. 

The  control  of  deglutition  is  vested  in  the 
medulla  oblongata  with  the  exception  of 
such  movements  as  are  necessary  for  the 
closure  of  the  jaw,  the  occlusion  of  the  lipe 
and  the  elevation  and  forward  traction  ot 
the  larynx.  These  elements  of  deglutition 
are  innervated  by  the  seventh  and  fifth 
cranial  nerves  and  thus  have  their  main  cen- 
ters in  the  next  higher  division  of  the  brain- 
stem, the  pons  varolii.  The  greater  part  of 
the  act  of  deglutition  is  reflex.  Its  first  phase 
is  completely  under  the  control  of  the  will, 
both  in  its  initiation  and  its  completion. 
Once  the  bolus  of  food  or  the  fluid  has 
passed  the  isthmus  of  the  fauces,  the  act  of 
deglutition  becomes  reflex  and  free  from 
regulation  by  the  will. 

The  Muscular  Activities  of  Digestion. — 
The  muscular  movements  necessary  for  the 
digestion  of  food  are  dependent  upon  influ- 
ences derived  from  the  medulla.  These 
influences  reach  the  musculature  in  the  walls 
of  the  stomach  and  intestines  by  means  of 
the  vagus  nerve.  The  stomach  and  intestines 
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are  also  supplied  with  motor  impulses  from 
the  sympathetic  system  and  this  dual  innerv- 
ation acts  in  a  mutualistic'synergy,  produc- 
ing the  movements  of  the  gut  tract  most 
effectual  in  preparing  the  food  for  the 
chemical  processes  of  digestion  and  assimila- 
tion. In  the  muscular  act  of  digestion,  the 
stomach  presents  three  distinct  divisions, 
each  acting  in  a  somewhat  different  manner. 

The  first  portion  is  the  cardia,  which 
serves  as  a  receptacle  and  as  a  valve  prevent- 
ing the  regurgitation  of  the  food  into  the 
upper  food  passages.  Its  muscular  activity 
is  in  part  peristaltic  and  in  part  constrictive, 
since  it  must  give  resistance  to  the  active 
trituratory  movements  which  produce  the 
necessary  divisions  of  the  food  stuffs. 

The  second  portion  is  the  fundus,  in 
which  the  action  is  rotato-trituratory  and 
carried  on  as  a  constant  and  regular  peristal- 
sis, especially  during  the  presence  of  food  in 
the  stomach. 

The  third  portion  is  the  pylorus,  in  which 
the  muscular  activity  is  rhythmically  peri- 
staltic at  more  or  less  regular  intervals,  its 
object  being  to  further  the  emptying  of  the 
stomach  into  the  duodenum.  It  also  guards 
the  portal  of  the  intestinal  canal  in  such  a 
way  as  to  prevent  the  passage  of  food  in  the 
process  of  digestion  until  it  is  properly  pre- 
pared for  the  action  of  the  small  intestine. 
At  regular  intervals  the  gastric  contents  ac- 
cumulated by  means  of  rhythmical  peris- 
talsis are  propelled  into  the  duodenum  ready 
for  further  treatment  in  the  intestinal  canal. 

All  three  parts  of  the  stomach,  acting  in 
these  different  capacities,  receive  a  dual  in- 
nervation through  the  vagus  and  the  sympa- 
thetic system.  For  the  cardia,  the  vagus  con- 
tains fibers  which  serve  both  as  inhibitors 
and  accelerators.  These  axones  have  their 
origin  in  the  dorsal  motor  nucleus  of  the 
vagus.  The  sympathetic  system  is  a  synergist 
of  the  vagus  in  all  of  these  activities  of  the 
cardia.  The  innervation  of  the  fundus  and 
the  pylorus  corresponds  in  all  respects  to 
that  of  the  cardia,  so  that  the  stomach  re- 
ceives part  of  its  dual  innervation  through 
the  vagus  nerve  from  the  dorsal  motor  nu- 
cleus of  that  nerve  situated  in  the  medulla. 


The  muscular  activity  of  the  intestines 
depends  upon  the  circular  and  longitudinal 
musculature  of  the  intestinal  canal,  which  is 
innervated  in  a  manner  similar  to  that  of 
the  stomach,  except  that  in  this  case,  the 
vagus  acts  much  more  as  an  excitor  to  peri- 
stalsis for  the  maintenance  of  muscle  tone, 
while  the  sympathetic,  according  to  most 
authorities,  acts  as  an  inhibitor. 

The  Medtdla  Oblongata  in  its  Relation  to 
Cardiac  Action. — The  heart  is  innervated  by 
a  triple  nerve  supply;  first,  an  intrinsic 
innervation  from  the  ganglia  of  the  heart; 
second,  through  the  sympathetic  system ;  and 
third,  through  the  vagus.  The  vagus  acts  as 
an  inhibitor  of  cardiac  action.  Stimulation 
of  the  peripheral  ends  of  the  cut  vagi  slows 
the  heart,  and  if  the  stimulation  be  strong 
enough  will  bring  it  to  a  standstill  in  dias- 
tole. The  center  for  this  inhibitory  control  of 
the  cardiac  cycle  is  situated  in  the  dorsal  mo- 
tor nucleus  of  the  vagus  nerve.  The  medulla 
oblongata,  although  it  is  not  the  sole  regula- 
tor of  heart  action,  plays  an  important  role 
in  the  synergizing  of  systole  and  in  sparing 
the  heart  from  the  fatigue  which  would  nat- 
urally ensue  were  it  left  free  to  pulsate 
under  the  influence  of  its  intrinsic  ganglia 
and  the  sympathetic  system.  Without  this 
inhibitory  control  of  the  vagus,  cardiac  ac- 
tivity would  present  the  phenomenon  known 
as  "runaway  heart." 

The  Medtdla  Oblongata  in  its  Relation  to 
Metabolism,  Especially  to  Glycometabolic 
Control. — It  has  long  been  known  that 
glycosuria  may  be  produced  by  a  small  punc- 
ture of  the  floor  of  the  fourth  ventricle  be- 
tween the  nuclei  of  the  eighth  and  tenth 
nerves.  From  this  fact  it  has  been  argued 
that  there  is  a  glycometabolic  center  situated 
in  the  medulla  oblongata.  Injury  of  this  part 
of  the  brain  sometimes  results  in  a  pro- 
nounced glycosuria.  This  pathological  condi- 
tion is  probably  due  to  irritation  of  the 
vagus  nucleus  controlling  the  glandular 
effector  fibers  which  innervate  the  liver  and 
the  pancreas.  Such  stimulation  might  easily 
lead  to  an  excessive  mobilization  of  glycogen 
with  a  corresponding  hyperglycemia  and 
glycosuria. 
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The  Medulla  Oblongata  in  its  Relation  to 
Secretion. — Experimental  evidence  has  dem- 
onstrated that  the  medulla  has  control  over 
salivary,  gastric,  pancreatic,  intestinal,  bili- 
ary, lachrymal  and  sudorific  glandular  activ- 
ity. By  means  of  fibers  arising  in  the  nucleus 
salivatorius  inferior,  the  medulla  exerts  an 
influence  upon  the  secretion  of  saliva.  The 
salivary  glands  receive  impulses  from  three 
sources;  first,  the  inferior  salivary  nucleus 
verbose  fibers  are  furnished  by  the  vagus 
nerve;  second,  from  the  superior  salivary 
nucleus  whose  fibers  arise  in  the  fifth  trige- 
minal nerve;  and  third,  from  the  sympa- 
thetic system.  Glandular  efifector  fibers 
arising  in  the  medulla  and  making  their  way 
into  the  stomach  by  means  of  the  vagus 
nerve  cause  an  increase  in  the  secretion  of 
gastric  juice,  both  as  a  result  of  reflex  and 
psychic  stimuli.  The  vague  exerts  a  strong 
stimulating  influence  over  the  pancreatic  and 
biliary  secretions  which  is  independent  of 
blood  pressure  changes.  The  center  for  the 
control  of  this  secretory  activity  is  in  the 
dorsal  vagus  nucleus.  The  secretion  of  mu- 
cous throughout  the  gastrointestinal  tract 
is  dependent  upon  a  dual  innervation,  in 
part  derived  from  the  vagus  and  also  coming 
from  the  sympathetic  system. 

Sudoriferous  secretion  for  the  head  is  car- 
ried on  under  the  influence  of  a  center  situ- 
ated in  the  reticular  formation  beneath  the 
floor  of  the  fourth  ventricle.  The  more  exact 
localization  of  this  center  has  yet  to  be  de- 
termined, but  clinical  material  abundantly 
justifies  the  idea  that  such  a  center  exists  in 
the  tegmental  portion  of  the  medulla.  The 
fibers  mediating  the  influences  which  control 
the  sweat  glands  of  the  head  probably  make 
their  way  to  the  glands  by  means  of  the 
facial  and  trigeminal  nerves.     * 

THE  FUNCTIONS  OF  THE  WHITE  MATTER  IN 
THE  MEDULLA  OBLONGATA 

The  medulla  affords  continuity  in  the  con- 
duction paths  whose  integral  tracts  arise 
lower  down  and  pass  upward  or  pass  down- 
ward from  origins  higher  up. 

Descending   Tracts   Traversing   the  Me- 


didla. — As  the  pyramids,  the  pallio-spinal 
pathway  for  volitional  control  passes 
through  the  medulla  without  interruption. 
This  tract  is  the  upper  neuron  element  in 
the  pathway  leading  from  the  cortex  to  the 
spinal  cord  and  bulb  and  thence  to  the 
skeletal  muscles.  It  mediates  influences  of 
volitional  control. 

The  tectospinal  tract,  which  arises  in  the 
tectum  of  the  midbrain,  also  descends 
through  the  medulla  oblongata,  in  the  more 
cephalic  portion  of  which  it  is  incorporated 
with  the  fasciculus  longitudinalis  posterior. 
In  the  caudal  extremity  of  the  medulla,  the 
tecto-spinal  tract  moves  into  a  more  ventral 
position  from  which  it  passes  into  its  usual 
spinal  cord  relations  in  the  ventral  white 
column.  This  tract  transmits  impulses  which 
arise  in  the  suprasegmental  portion  of  the 
midbrain,  the  tectum,  to  the  spinal  cord  and 
thus  to  the  muscles.  It  is  presumed  that  it  is 
connected  in  some  way  with  the  transmis- 
sion of  impulses  related  to  the  perception  of 
light  and  is  probably  concerned  with  the  pro- 
duction of  defence  mechanisms  for  the  pro- 
tection of  the  eye  and  face  by  means  of  the 
upper  extremity. 

The  rubrospinal  tract  is  an  intersegmen- 
tal connection  which  passes  through  the 
medulla  without  crossing  and  serves  for  the 
transmission  of  impulses  which  have  to  do 
with  coordinative  and  associative  automatic 
control. 

The  Deiterospinal  tract  is  another  inter- 
segmental tract  connecting  the  nucleus  of 
Deiter  with  the  various  levels  of  the  spinal 
cord  and  transmitting  impulses  which  have 
to  do  with  equilibratory  control.  The  two 
Deitero-spinal  tracts  pass  through  the  me- 
dulla, the  ventral  tract  partially  crossing  in 
it,  while  the  lateral  tract  remains  uncrossed 
throughout  its  entire  extent. 

The  olivospinal  tract  likewise  represents 
an  intersegmental  connection  which  brings 
the  inferior  olive  into  relation  with  the 
upper  cervical  segments  of  the  spinal  cord 
and  coordinates  the  movements  of  the  eyes 
and  head. 

The  central  tegmental  tract  is  an  interseg- 
mental   connection    which    associates    the 
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nuclei  of  the  third,  fourth  and  sixth  cranial 
nerves  with  the  inferior  olives,  and  thus  acts 
as  a  connecting  link  in  the  mechanism  which 
determines  coordinative  control  of  the  head 
and  eye  movements  together. 

The  fasciculus  longitudinalis  dorsalis  of 
Schutz  is  a  long  intersegmental  tract  which 
has  its  origin  in  the  midbrain.  It  represents 
the  vestige  of  an  old  motor  pathway  in  the 
neuraxis. 

The  reticular  formation,  especially  the 
white  portion,  is  an  important  descending 
association  system  which  connects  the  res- 
piratory nucleus  of  the  medulla  oblongata 
with  the  motor  cells  in  the  cervical  and 
thoracic  segments  of  the  spinal  cord,  and 
serves  to  bring  the  respiratory  muscles  under 
the  direct  control  of  the  principal  coordinat- 
ing respiratory  center  in  the  brain. 

Ascending  Tracts  Traversing  the  Medulla 
Oblongata. — Through  the  medulla  passes 
the  mesial  fillet  (mesial  lemniscus)  which  is 
the  continuation  of  the  columns  of  Goll  and 
Burdach.  In  addition  to  the  fibers  of  the 
mesial  fillet,  there  are  ascending  axones 
from  the  substantia  gelatinosa.  These  are 
ascending  trigeminal  fibers  which  pass 
through  the  medulaa  as  the  second  neuron 
in  the  sensory  pathway  from  the  head  and 
face. 

The  spina-thalamic  tract  passes  through 
the  medulla  without  interruption  or  cross- 
ing ;  it  has  already  undergone  decussation  in 
the  spinal  cord.  This  tract  is  sometimes 
spoken  of  as  the  spinal  fillet  in  contradistinc- 
tion to  the  mesial  fillet,  which  is  referred  to 
as  the  bulbar  fillet.  The  spino-thalamic  tract 
serves  for  the  conveyance  of  pain  and  tem- 
perature from  the  opposite  side  of  the  body. 

Another  group  of  ascending  fibers  which 
pass  through  the  medulla  are  the  dorsal 
and  ventral  spino-cerebellar  tracts.  These  are 
elements  in  the  pathway  from  the  muscles 
to  the  cerebellum.  The  dorsal  spino-cerebel- 
lar tract  of  Flechsig  becomes  incorporated 
in  the  inferior  cerebellar  peduncle.  The  ven- 
tral spino-cerebellar  tract  of  Gower  does  not 
enter  into  this  peduncle  but  passes  directly  to 
the  next  higher  segment  of  the  brain.  These 
two  tracts  are  suprasegmental  because  they 


bring  the  segmented  portion  of  the  nervous 
system  into  connection  with  a  suprasegmen- 
tal structure,  the  cerebellum. 

The  posterior  longitudinal  fasciculus 
serves  to  bring  into  coordinative  relation  the 
several  nuclei  in  the  mechanism  of  ocular 
movement.  It  also  brings  these  nuclei  into 
relation  with  the  vestibular  division  of  the 
eighth  nerve,  and  thus  under  the  influence 
of  the  semicircular  canals. 

The  Principal  Decussations  in  the  Me- 
dulla.— Six  pathways  undergo  decussation 
in  the  medulla: 

1.  The  pallio-spinal  pathway  for  volitional 
control. 

2.  The  spino-thalamo-pallial  pathway  for 
discriminative  sensibility.  This  is  the  decus- 
sation of  the  bulbar  or  mesial  fillet. 

3.  The  olivo-cerebellar  pathway.  This  de- 
cussation is  the  inferior  olivary  crossing. 

4.  The  spino-cerebellar  pathway,  which 
undergoes  a  partial  crossing  by  means  of 
the  ventral  and  dorsal  external  arcuate 
fibers. 

5.  The  trigeminal  pathway,  the  decussa- 
tion of  which  provides  a  complete  crossing 
for  all  types  of  sensibility  from  the  regions 
of  the  head,  face  and  cavities  of  the  head. 

6.  The  Deiteral  pathway,  the  decussation 
of  which  consists  of  a  partial  crossing  of  the 
fibers  arising  in  Deiter's  nucleus  and  enter- 
ing either  the  fasciculus  longitudinalis  pos- 
terior or  the  ventral  Deitero-spinal  tract. 

SUMMARY   OF   THE   FUNCTIONS   OF   THE 
MEDULLA  OBLONGATA 

The  functions  of  the  medulla  oblongata 
may  be  briefly  summarized  as  follows: 

The  gray  matter  of  the  medulla  embodies 
a  dominant  autonomy  over  the  vital  pro- 
cesses of  life.  It  mediates  an  essential  control 
over  respiration,  cardio-vascular  activity, 
phonation,  articulation,  deglutition,  diges- 
tion, secretion  and  metabolism.  It  also  acts 
as  an  important  relay  station  for  the  audi- 
tory nerve. 

The  white  matter  of  the  medulla  repre- 
sents the  continuity  in  all  of  the  major  con- 
duction   paths    which    serve    to    maintain 
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efficient  relations  between  the  receptors  and  nervous  system,  but  is  the  site  of  decussation 

effectors  of  the  body.  The  medulla  is  not  of   several   systems   of   fibers,   notably   the 

only  traversed  by  many  of  the  most  import-  mesial  fillet,  Deitero-  spinal,  olivo-cerebellar 

ant  afferent  and  efferent  pathways  of  the  and  pyramidal  tracts. 


AN  ATYPICAL  CASE  OF  PROGRESSIVE  MUSCULAR 
DYSTROPHY 

By  ALAN  D.  FINLAYSON,  M.D. 


NEW  YORK  CITY 


The  distinguishing  characteristics  of  pro- 
gressive muscular  dystrophy  as  opposed  to 
progressive  spinal  muscular  atrophy  are 
given  by  Oppenheim  as  follows:  "i.  Onset 
at  an  early  age.  2.  Its  hereditary  or  familial 
occurrence  in  most  instances.  3.  The  com- 
mencement of  the  dystrophy  *  *  *  usually  in 
the  pelvic  girdle  and  the  muscles  of  the  ver- 
tebral column,  of  the  thigh  or  of  the  shoul- 
der girdle  and  upper  arm.  4.  The  combina- 
tion of  the  atrophy  and  pseudo-hyper- 
trophy." He  also  makes  three  subgroups, 
vi'hich  he  designates  as  follows:  the  "infan- 
tile" or  Duchenne-Landouzy-Dejerine  type, 
in  which  there  is  a  primary  involvement  of 
the  facial  muscles ;  the  "hereditary"  type,  in 
which  the  muscles  do  not  show  the  pseudo- 
hypertrophy; and  the  "Leyden-Mobius" 
type,  showing  the  changes  mainly  in  the 
lower  extremities. 

The  case  to  be  presented  is  of  interest  for 
the  following  reasons:  the  onset  at  the  age 
of  sixteen  (although  there  is  a  possibility 
that  there  was  facial  involvement  earlier)  ; 
the  absence  of  heredity;  the  first  recognized 
appearance  in  the  muscles  of  the  shoulder 
girdle,  and  the  absence  of  any  appreciable 
degree  of  pseudo-hypertrophy.  The  case 
presents  some  of  the  symptoms  of  all  of  the 
three  subgroups  mentioned  previously. 


The  case  is  that  of  R.  P.,  No.  27230,  a 
female,  single,  twenty  years  of  age,  of  Ital- 
ian descent,  who  has  housework  for  an 
occupation. 

The  family  history  reveals  no  evidence  of 
consanguinity,  nervous  or  mental  diseases. 

The  patient  is  the  youngest  of  a  fraternity 
of  seven  children.  Two  died  in  infancy  of 
cholera  infantum.  The  others,  aside  from 
the  patient,  have  arrived  at  maturity  and  are 
considered  normal,  mentally  and  physically. 


The  gestation  and  birth  of  the  patient 
were  normal.  She  was  a  healthy  child  and 
there  is  only  the  history  of  an  attack  of 
measles  during  childhood.  Her  health  was 
considered  good  up  to  the  advent  of  puberty 
at  the  age  of  thirteen.  From  that  time  she 
did  not  seem  so  strong,  although  no  history 
of  any  definite  illness  can  be  obtained  except 
that  her  menstrual  periods,  which  were  pro- 
fuse and  lasted  five  days,  probably  had  a 
debilitating  effect  on  her.  She  began  school 
at  the  age  of  six  years  and  finished  two 
years  of  high  school  by  the  age  of  seven- 
teen. The  onset  of  the  present  trouble  was 
the  determining  factor  in  leaving  school  at 
this  time.  The  patient  has  used  wine  moder- 
ately. She  is  considered  by  the  other  mem- 
bers of  the  family  rather  excitable,  and 
lately  more  irritable. 

The  disability  which  brought  the  patient 
to  this  Clinic  for  examination  and  advice 
had  its  onset  about  five  years  ago,  at  the 
age  of  fifteen.  The  first  symptom  noticed 
was  that  it  required  more  of  an  effort  than 
usual  for  her  to  raise  her  right  arm  to  her 
head  in  combing  her  hair.  She  soon  noticed 
that  the  left  arm  was  similarly  affected  and 
it  was  not  long  before  it  was  impossible  for 
her  to  perform  this  act  without  resting  her 
elbows  on  the  dresser.  Some  time  later  a 
member  of  the  family  noticed  that  the  pa- 
tient's scapulae  were  becoming  more  prom- 
inent and  movable.  The  patient  soon  noticed 
a  sense  of  fatigue  in  the  back,  hips  and  legs 
when  walking  short  distances.  This  weak- 
ness has  necessitated  her  sitting  down  to 
rest  frequently  when  walking  on  the  street. 
She  has  some  difficulty  in  climbing  stairs, 
as  she  cannot  dorsi-flex  the  feet  well,  and 
for  this  reason  if  given  a  sudden  push  from 
the  rear  will  fall,  as  she  cannot  maintain  her 
equilibrium.  This  disability  has  limited  her 
activities  not  a  little  and  has  precluded  danc- 
ing. The  reported  increased  irritability  can 
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be  accounted  for  largely  as  the  natural  reac- 
tion of  a  girl  of  unusually  vivacious  temper- 
ament, whose  means  of  expression  of  this 
vivacity  have  been  markedly  curtailed. 

EXAMINATION 

The  examination  showed  the  following: 
A  well-nourished  adult  with  arms  and  lower 
extremities  proportionate!}'  better  developed, 
apparently,  than  the  trunk,  although  the 
trunk  did  not  seem  to  resemble  the  "wasp 
waist"  described  by  Marie. 

Voluntary  Motor  System.  Abnormal 
Attitudes  and  Deformities. — When  the  arms 
are  raised  from  the  sides,  the  superior  angles 
of  the  scapulae  are  rotated  upward  and  out- 
ward so  that  the  prominence  made  by  them 
is  visible  anteriorly,  external  to  the  root  of 
the  neck.  When  viewed  posteriorly  the  ver- 
tebral borders  of  the  scapulae  are  so  far 
removed  from  the  posterior  chest  wall  that 
it  is  possible  to  grasp  them  between  the 
thumb  and  fingers.  The  mouth  is  pouting 
and  of  the  "tapir"  type. 

Gait. — When  the  patient  walks  there  is 
an  abnormal  mobility  of  the  pelvis.  The  gait 
is  rather  slow  and  deliberate,  as  the  patient 
is  afraid  of  falling.  Walking  on  the  toes  is 
unimpaired,  but  walking  on  the  heels  is  im- 
possible due  to  weakness  of  dorsi-flexion  of 
both  feet.  She  had  no  difficulty  in  walking  a 
line,  walking  backwards,  or  sidewards,  ex- 
cept that  she  showed  the  same  caution 
mentioned  previously. 

Coordination. — The  patient  is  right- 
handed.  There  was  no  equilibratory  or  non- 
equilibratory  ataxia  shown,  as  she  was  able 
to  stand  with  feet  together,  eyes  open  or 
closed,  without  swaying ;  stood  on  each  foot 
separately  and  did  finger-to-nose  and  finger- 
to-finger  tests  without  difficulty.  The  toe- 
to-object  and  heel-to-knee  tests  in  the  recum- 
bent position  were  well  executed.  Adiado- 
chokinesia  and  dysmetria  were  not  present. 

Skilled  Acts. — Dyspraxia,  apraxia,  abnor- 
mality of  handwriting,  or  speech  defects 
were  not  noted. 

Abnormal     Involuntary     Movements. — 


There  was  a  fine  tremor  of  the  extended 
hands  noted.  No  fibrillary  twitchings, 
choreiform  movements,  athetosis  or  spasms 
have  been  in  evidence  at  any  time. 

Reflexes. — The  jaw,  biceps,  triceps,  ulnar 
and  wrist  reflexes  were  active.  The  radial, 
suprapatellar,  patellar  and  Achilles  reflexes 
were  present,  active,  and  apparently  equal 
on  the  two  sides;  the  tibio-adductor,  direct 
or  crossed,  were  not  obtained.  The  abdom- 
inal reflexes  were  present  and  normal,  al- 
though the  right  lower  may  have  been  a  little 
less  active  than  the  left.  The  same  inequality 
was  noted  in  the  plantar  reflexes,  except 
that  here  the  right  was  the  more  active. 
Babinski,  Oppenheim,  Gordon,  Chaddock, 
and  Schaefer's  reflexes  were  not  elicited. 

Muscle  Strength. — The  patient  could  not 
flex  the  trunk  on  the  thighs  when  in  a  supine 
position.  When  arising  from  a  supine  posi- 
tion she  did  so  as  follows :  she  placed  the  left 
hand  palm  down  on  the  bed  under  the  lum- 
bar region  of  her  back,  and  pushed  the  trunk 
into  an  upright  position.  She  then  curled  the 
feet  under  her,  and  with  left  hand  on  the 
bed,  the  right  hand  on  the  thigh,  she  pushed 
the  body  forward  and  upward  until  the 
trunk  rested  on  her  heels,  and  then  with  a 
vigorous  push  with  both  hands  and  a  spring, 
she  arose  to  an  erect  position.  It  was  prac- 
tically impossible  for  her  to  do  this  slowly, 
especially  the  last  movement.  When  arising 
from  a  sitting  posture  to  the  erect  position 
she  propelled  ^e  body  forward  off  from 
the  chair,  the  thighs  maintaining  a  horizon- 
tal position,  until  the  trunk  was  over  the 
heels,  and  then  with  both  hands  pushing  on 
the  thighs,  she  sprang  into  the  erect  position. 
She  could  not  perform  the  act  slowly.  The 
movements  of  the  head  showed  that  the 
muscles  of  the  neck  were  not  affected,  as 
there  was  no  apparent  weakness  in  unop- 
posed or  opposed  movements.  There  seemed 
to  be  slight  weakness  of  the  orbicularis  oris 
muscle,  giving  the  mouth  a  "tapir"  appear- 
ance. The  movements  of  the  shoulders  in  all 
directions  were  impaired  to  about  half  of 
their  normal  efficiency,  the  right  being  a 
little  less  capable  than  the  left.  The  arms 
could    not   be    raised    above    an    angle    of 
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seventy-five  degrees  in  any  direction,  and 
had  little  more  than  sustaining  power  at 
that  point.  The  forearms  showed  a  normal 
strength  of  flexion,  extension,  pronation  and 
supination,  except  in  the  latter  movement, 
where  the  right  was  a  little  less  competent 
than  the  left.  The  trunk  could  not  be  raised 
to  the  erect  position  if  it  was  flexed  or 
extended  over  an  angle  of  forty-five  degrees 
from  the  vertical  position.  The  thighs  could 
be  flexed  on  the  trunk,  but  had  little  more 
than  sustaining  power  for  longer  than  a  sec- 
ond. The  same  weakness  was  shown  in  ex- 
tension, adduction,  abduction,  inward  and 
outward  rotation,  although  the  weakness 
was  not  quite  as  pronounced  in  the  last  four 
movements  as  in  the  first  two.  The  legs 
could  be  readily  flexed  on  the  thighs,  but 
had  little  more  than  sustaining  power 
against  pressure;  extension  was  normal. 
Dorsi-flexion  of  the  feet  had  little  more  than 
sustaining  power,  while  plantar  flexion 
seemed  to  be  normal.  Lateral  movement  of 
the  feet  was  well  executed.  The  toes  showed 
the  same  weakness  as  the  feet  in  dorsi- 
flexion. 

Muscle  Status. — There  was  marked 
atrophy  of  the  muscles  of  the  shoulder 
girdle,  particularly  the  serratus  magnus, 
supra-  and  infraspinati  and  the  pectorali 
major.  The  thighs  and  calf  groups  were  of 
good  size,  but  did  not  have  the  characteris- 
tic feel  of  either  hypertrophy  or  pseudo- 
hypertrophy. 

Electrical  Reactions. — The  electrical 
reaction  of  the  muscles  of  the  right  shoulder 
girdle  were  hyperexcitable  to  F  and  G  as 
compared  with  the  same  muscles  of  the  left 
side.  The  thigh  and  leg  groups  were  hypo- 
excitable  to  F  and  G.  RD  was  nowhere 
present. 

Abnormal  Associated  Movements. — 
Grasset-Bychowski's  sign  (inability  to  hold 
up  both  legs)  was  present. 

General  Sensory. — Touch,  including 
discrimination,  was  normal  except  that  in 


the  toes  two  points  were  from  five  to  seven 
millimeters  apart.  Pain,  deep  and  superficial, 
temperature,  vibratory  sense,  muscle  tendon 
sense  and  stereognosis  were  not  disturbed. 

Cranial  Nerves. — Showed  no  deviation 
from  the  normal. 

Mental  Status. — No  abnormalities 
were  elicited,  except  possibly  the  reported 
increased  irritability,  which  seemed  to  be  the 
reaction  natural  to  an  altered  mode  of  life 
and  the  foregoing  of  many  of  the  pleasures 
which  contribute  to  the  life  of  a  normal  per- 
son of  the  age  of  the  patient. 

Systemic. — The  thyroid  showed  some 
enlargement  in  the  middle  lobe. 

Blood  presssure:  Systolic — 98,  Diastolic 
—70. 

Wassermann  in  the  blood — Negative. 


The  case  presented  is  that  of  a  young 
adult  with  negative  family  history  and  a 
normal  birth,  childhood,  and  adolescence. 
About  the  time  of  puberty  she  showed  a 
general  lessening  of  physical  strength,  and 
at  the  age  of  fifteen,  or  about  five  years 
ago,  definite  muscular  weakness  appeared 
in  the  right  upper  extremity,  then  the  left, 
and  consecutively  the  back,  hips,  and  lower 
extremities.  Shortly  after  the  muscular 
weakness  made  its  appearance,  atrophies  of 
the  muscles  of  the  shoulder  girdle  were 
noted,  and  these  have  been  progressive,  until 
a  typical  "winged  scapula"  is  present  on 
each  side.  A  resume  of  the  muscular  condi- 
tion is  as  follows:  a  slight  weakness  of  the 
orbicularis  oris  giving  a  "tapir"  mouth 
effect;  weakness  of  all  the  muscles  of  the 
shoulder  girdle  to  about  one-half  of  their 
normal  efficiency;  preservation  of  the  mus- 
cular strength  of  the  forearms  and  hands ;  a 
weakness  of  the  anterior  and  posterior  trunk 
groups,  more  especially  the  latter ;  weakness 
of  the  posterior  thigh  group  and  the  anterior 
leg  group,  including  the  dorsiflexors  of  the 
feet  and  toes;  no  atrophies  below  the  waist 
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line,  but  possibly  some  hypertrophy  or 
pseudo-hypertrophy  of  the  thigh  and  calf 
groups.  The  mode  of  arising  from  a  supine 
to  an  erect  position  and  from  a  sitting  to  an 
erect  position  is  particularly  characteristic. 
The  electrical  reactions  show  only  a  quanti- 
tative change  in  excitability  and  in  no 
instance  was  there  an  alteration  of  polarity. 


The  onset,  course,  subjective  and  objec- 
tive symptoms  exhibited,  including  the  mode 
of  arising  from  the  supine  and  sitting  posi- 
tions to  the  erect  position,  together  with  the 
electrical  reactions,  seem  to  indicate  that  we 
are  not  dealing  with  a  spinal  or  neural  con- 
dition but  with  a  primary  myopathy  of  the 
progressive  muscular  dystrophy  type. 
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